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Meets Seemingly Impossible 


Operating Conditions 


Operating Ranges 


Temperature -—400° to 1000° F. 
Pressure 500 psi 
R.P.M. 80,000 plus 


These known operating ranges indicate 
the function of this seal. It is designed 
for applications where temperatures and 
mediums to be sealed forbid the use of 
any organic materials. Typically, these 
applications include fuel pumps, com- 
pressor power units and turbine starters 
characteristic in rockets and missiles. 
Other applications include mechanisms 
which are exposed to a high level of 
radioactivity. 


Design Advantages 

The C/R metal bellows seal consists of 
a metal bellows — a welded homoge- 
neous unit which is secured at one end 
— and a carrier ring in which the seal- 
ing face is mounted. The seal does not 
contact the shaft. It is stationary, and 
the only rubbing surfaces are the seal- 
ing face and mating ring. These surfaces 
are precision lapped to provide a pos- 
itive seal with minimum friction. At 
any given pressure, the seal can be de- 
signed to maintain proper and con- 
stantly effective face loads. It orients 
immediately to run-out and will resist 
any torques it is subjected to in opera- 
tion. The design has high end-play tol- 
erance: Chicago Rawhide engineers 
have deflected a bellows .100 in. for three 
million cycles at 1750 cpm and at a 


DESIGN 
NOTES 


How C/R’s New 
Metal Bellows Seal 


temperature of 500° F. with no adverse 
effects. 


A further advantage is relatively light 
weight and compactness. The C/R metal 
bellows seal can be designed for min- 
imum axial and radial space. Axially, 
complete seals can be produced within 
a % in. cross-section. Radially, dimen- 
sions are comparable with conventional 
end face seals. 


The C/R metal bellows seal can also be 
designed with an extremely low coeffi- 
cient of expansion. The importance of 
this factor becomes apparent with the 
fact that in many applications the op- 
erating temperature may change hun- 
dreds of degrees in a very few seconds. 


Mediums To Be Sealed 
Virtually any known liquid or gas may 
be positively sealed with this design, 
depending upon duration or service life. 
From a practical viewpoint, the C/R 
metal bellows seal is the best design for 
the sealing of cryogenic and high- 
energy fuels such as LOX, hydrogen 
peroxide, fluorine and other missile and 
rocket propellants. 


Where possible, lubrication of the two 
sealing faces is desirable to prolong 
service life. However, the medium being 
sealed commonly acts as the lubricant 
and may be merely hot gas. 


Materials 
Sealing faces and mating rings for the 
C/R metal bellows seal are available in 
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a variety of materials including carbons, 
carbides, ceramics and various alloyed 
metals for both high temperature and 
corrosion resistance. The bellows can 
be furnished in any of several metals 
and alloys such as stainless steel, Monel, 
Inconel X, Ni-Span C and other special 
alloy steels. 


Consult C/R Engineers 

Each application for the C/R metal bel- 
lows seal is essentially a custom-design 
and an intimate knowledge of all condi- 
tions to be encountered must be known 
by Chicago Rawhide engineers to pro- 
duce the correct combination of proper- 
ties in the seal. Then, whether you re- 
quire five, fifty or five thousand seals, 
Chicago Rawhide will design and pro- 
duce the correct seal to solve your 
problem. 


Helpful Design Data: 

We will gladly furnish you with a de- 
sign guide and space envelope data con- 
cerning the C/R Metal Bellows Seal. 
Just write for Bulletin MBS-1 on your 
company letterhead. 


CHICAGO RAWHIDE 
MANUFACTURING COMPANY 


1303 Elston Avenue ¢ Chicago 22, Illinois 
Offices in 55 principal cities 


in Canada: Chicago Rawhide Mfg. Co. of Canada, Ltd., 
Brantford, Ontario 


Export Sales: Geon international Corp., 
Great Neck, New York 
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AMPin-cert RACK AND PANEL CONNECTORS —tere’s a rack and panel connector that 


can really take a beating and keep right on going . . . performs like a champion in the toughest environments, 
with the roughest treatment yet gives enduring critical-circuit performance. 

Environmentally sealed or unsealed, AMPin-cert connectors are made in 50 and 100 position units and 
have a number of unusual features including: single or dual circuit leads per contact (in the 50 position unit) 
. .. crimp-on snap-in contacts with extra wire insulation support against vibration . . . aluminum shells for 
shock . . . cadmium plating for corrosion resistance . . . extended alignment skirts plus alignment bushings on 
shells to prevent coupling damage to contacts... alpha-numerical coding of all cavities. 

Get reliable performance under vibration and shock .. . in arid climates . . . in excessively humid condi- 
tions . . . in extreme cold or heat. No solder, naturally. Current rating of 5 amperes. 

If you need a rugged connector with dry circuit sensitivity, the AMPin-cert Rack and Panel Connector 
is your answer. Send for more information today. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Australia ¢ Canada « England « France « Holland « Japan 
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| Toshow you... atnocost... how ultrasonic 
cleaning equipment fits into your operation, 

National Ultrasonic Corporation now offers you a 

: free ultrasonic cleaning analysis. An Applications 

: Laboratory is maintained in which your sample 

| parts are cleaned by specialists and returned within 
i two weeks of their receipt together with the equip- 


: ment and cleaning agent recommended for your 
@ particular application and their costs. 
For your ultrasonic cleaning requirements, National 
C LEAN i N G Ultrasonic Corporation provides: 


—" 
ad 
rr 
rr 


aoe a enema 
FE 


®@ Two lines of cleaners which cover the com- 
plete range of ultrasonic cleaning equipment 
through extremely high power units. 


@ NUclean”® solvents and detergents, especially 
formulated for ultrasonic cleaning. 
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_ STRROARLIME forall suplications requiring average energy levels a 


Model No. Power Inside Crystal % of bottom 
(115 volts A.C. | Capacity Output Tank Radiating covered 
§ 1 phase 60 cycle) | (gallons) (watts) Dimensions (in.) Surface with 
Average Peak | Length Width Depth | (sq. in.) crystals 


[120 |__| a28_| 800 [ton en 6 | 2 | 27 — 
[140__|_7_| 250 | 1000 [aa tim 10 | «8 | 275 
Pico | is [500 | 2000 [20 16 10 | 96 | 30 im 


Model No. Power Inside Crystal % of bottom 
(115 volts A.C. i Output Tank Radiating covered 
(watts) Dimensions (in.) Surface with 
Average Peak | Length Width Depth | (sq. in.) crystals 


ati on al 111 Montgomery Ave., Irvington 11, N. J. 


WRITE FOR COMPLETE INFORMATION 
ltrasonic corp. ESsex 1-0550 e TWX NK 1030 
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Powell Valves control the flow of the propellant fuels in storage 
and into the missile. 

Powell engineers and metallurgists have met this newest 
valve challenge of our time—by perfecting precision, flawless, 
never-failing valves for the ground support equipment of our 
Nation’s guided missiles and rockets. 

Since 1846, the Wm. Powell Company has been manufac- 


world's largest family of valves 
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WELL 


THE WM. POWELL COMPANY ¢ DEPENDABLE VALVES SINCE 1846 «+ CINCINNATI 22, OHIO 


turing vital valves to fill the needs of all industries and reach 
brave new worlds. 

You can count on Powell Valves at the “count-down” in 
your industry for handling water, oil, gas, air, steam, corrosive 
fluids, or fuels. Contact your nearest Powell Valve distributor. 
And for complete information on Powell Valves in the United 
States missile program, write directly to us. 
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IS THIS* THE 
MISSING LINK? 


Do your plans for wind tunnel, test or 
ground support equipment include a require- 
ment for control of air at high pressures 

up to 5000 psi? 


Here’s the answer. Sinclair-Collins’ 
diaphragm-operated high pressure control 
valves offer fast and positive control, bubble- 
tight sealing, compact size and ample 

safety factors. Bodies are machined from 
stainless or molybdenum steel billets 

for strength and corrosion-resistance . . . 
stems are stainless steel, with Stellited 
seating surfaces for maximum life and 
resistance to wire drawing or cutting. 


Available sizes range from ¥2 to 2 in. NPT; 
screw, flanged or butt welding ends; 

2-way normally open or normally closed; for 
direct or remote electro-pneumatic control. 
Your Sinclair-Collins Field Engineer 

can make specific recommendations. 


For more information, write for free Bulletin HPA. Ad- 
dress: Sinclair-Collins Valve Company, Akron 9, Ohio, 
Dept. AMM-360 


The SINCLAIR-COLLINS VALVE Co. 


AKRON, OHIO 


DIVISION OF 
INTERNATIONAL 
BASIC ECONOMY 
CORPORATION 
(I1BEC) 


Other INDUSTRIAL DIVISIONS of IBEC. The Bellows Co., Akron, Ohio 
Yotvoir, Akron, Ohio « ¥. 0. Anderson Co., Cleveland, Ohio 


3K Sinclair-Collins 5000 psi air control valve. 8116 
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The Pathetic Apathy 
About National Defense 


Everyone is sounding off about our national 
defense. The President says one thing, based on 
advice from Secretary Gates and the Chairman 
of the Joint Chiefs; Armed Forces generals seem 
to have other ideas. The public is split three 
ways—defense adequate, defense inadequate, and 
who cares. Maybe, we’re trying to kill “the bear” 
by having him laugh himself to death. 

What’s the real truth? No one is sure. Why? 
Simply, we haven’t had the opportunity to look 
over Russia’s military might first hand. We can 
only surmise or make educated estimates based 
on reliable, we hope, military intelligence. 

The problem is clearly developing into a 
political issue. Now, whom will the public be- 
lieve, and will that political party have the right 
answers? A wrong step here could place us in 
further jeopardy, the right step could help the 
situation. Also, we must do something, pre- 
election, about the “who cares” faction of Amer- 
ican people. 

For the sake of our country and the people, 
we make an urgent request. You, of the aero- 
space industry, should have a better understand- 
ing of U. S. defense problems than Mr. John Q. 
Public. Now is the time to speak up. 
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Express yourself on defense policies. Talk 
it over with fellow workers, employees, friends, 
and family. Above all, tell your elected repre- 
sentatives how you feel about our defense effort. 

Industry has to take a hand in helping legis- 
lators reach decisions. It’s not a one man job. 
Everyone has to take part whether he is on the 
drafting board or in top management. 

Remember, tell the people who can do some- 
thing about our defenses. Don’t gripe after elec- 
tion for something you failed to do now. We 
MUST educate voters so responsible people, 
whether Republicans or Democrats, will be put 
in office to govern the defense policies of the 
crucial years ahead. 

Don’t start thinking about it in November. 
Now is the time. 


| omg ac / La 


Editor 


As a public service, a form letter is provided 
on the next page. You can aid your country and 
your legislators by completing the letter with 
typewriter or ballpoint pen, and mailing it to the 
address shown. Additional copies can be obtained 
by writing to the Editor, Aircraft & Missiles. 
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A STATEMENT OF PUBLIC OPINION 
ON DEFENSE POSTURE 


The Hon. Lyndon B. Johnson, Chairman 
Committee on Aeronautical and Space Sciences 
United States Senate 

Washington 25, D. C. 


Dear Senator Johnson: 


Realizing that public opinion is vital in the 
decisions you make, I am forwarding my comments on the much 
talked about "missile gap" and "space lag." I hope they 
will be of some benefit to your committee's current study. 

I feel the present missile and space programs are 
inadequate. My reasons for this, and a suggested course of 
action are as follows: 


I feel the present missile and space programs are 
adequate. My reasons for this are as follows: 


I am fully aware that an increase in defense spending 
beyond the President's proposed $4 billion budget surplus 
for fiscal 1961 could result in increased taxes. 


Respectfully yours, 
Name: 
Address: 


Occupation: 
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Orbit 


D's & Q's 

I became exposed to a copy of your 
magazine today for the first time, and 
browsed through it at the suggestion 
of a friend. Needless to say, the 
article on the Radiation Damage and 
the article covering Throw-Away 
Electronics hit home with a resound- 
ing smash, inasmuch as our group is 
currently in the throes of “shoe- 
horning” some 2,000 Q’s, D’s, R’s and 
C’s into a memory device which will 
cast into orbit sometime in the future. 

This expose convinced me that I 
need a subscription to A&M coming 
to my attention every month, so I 
would appreciate very much your 
adding my name to your rolls. 

As a deSeversky disciple, I heart- 
ily endorse the fit of rage which stim- 
ulated the January editorial. 


Walter G. Loyte 
Reliability Engr. 
Laboratory For Electronics Inc. 


Involved in Radiation 


. .. Since we are getting more 
involved in nuclear radiation in the 
Packing and Gaskets field, and need 
all the information we can get, would 
it be possible to send us one or two 
copies of (the nuclear articles from 
the December issue) . . . it would 
help us considerably. 


K. M. Lowe 

Johns-Manville 

Sales Corp. 

It would not only be possible, it 
would be a pleasure. 


Credit Due 


I appreciated your treatment of 
my article on “Optical Synchro Sys- 
tem,” which appeared on pages 42-44, 
January issue. 

However, for the record, it should 
be pointed out that the individual 
mainly responsible for the develop- 
ment of this system is Dr. J. G. 
Gievers, Advanced Development 
Branch, Chrysler Missile Div. Credit 
for Dr. Gievers was included in my 
article, but was left out of the final 
story. 

Robert O. Wyne 
Weapons System Manager 


Advanced Projects Organization 
Chrysler Corp. 
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The TOTAL MEASUREMENT OF AN ACE DRILL BUSHING 
is wot done alone with pay eS, eric OnETS or light meters — such 
precise physical appraisal is essential But mo move than the other 
characteristics® that make 25 the ire measurement Cer every ACE 
product, T bese include . 


* STEEL. — tough, long-w earing high carbon chromium bearing. 

* CONCENTRICITY — 0003” tir, «= 0001 if requested. 

* SUPER-FINIGHES — fir greater precision, longer drill life. 

* APPEARANCE —- reflects superb craftsmanship and better 

eapinesting design. 

* FG — remember, ‘Twice the life means half the cost.” 

* AVAILABILITY — three strategically located factory ware- 
houses ~ over 200 distributors — huge stocks —— fast effective service 

anywhere in the U.s.4. and in several foreign countries. 


Write foday for latust catalog of 


Ace Drill Bushings, Punches, Dies and Guides. 


STOCKED FOR BAMEDIATE DELIVERY BY LEADING 
* I9LING SPECIALISTS In YOuR COMmUNiTY | 


i | $407 Fountain Ave. — 
«LOS ANGELES 29S 
— HOllywood 9-253 
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announces 


lig, =_ 
a ELECTRO 
BAND MACHINING* : 


" 
— 


--.a@ new and better 
means for slicing 
honeycomb metals 


With this new development DoALL has 
solved one of the most irksome machining 
problems—that of cutting and producing 
fine finish on honeycomb of aluminum, 
stainless steel or titanium foil as well as 
other thin-wall metal structures such as 
heat exchanger cores. 
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Electro-Band Machining is an extension of 
the band sawing technique. A modified 
DoALL band machine uses a special saw 
band which is energized with low-voltage, 
high-current electric power. 


QUENCHED ARC CUTTING 
As the saw edge moves into the metal, an 
electric arc melts the thin sections while a 
} flood of water quenches the arc and limits 
the heat. Resulting finishes can be attained. 
i ” to a flatness range of plus or minus .003 in. 
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T.I.R. or plus or minus .016 in. T.LR..,. 
. = depending upon cutting rates which range 
from 5 to 200 sq. in. /min. 

Bs With Electro-Band Machining you can 

now start with a “log” and slice off pieces 

to accurate dimension and final finish 

rapidly and at low cost. The need for 

grinding core flat can be eliminated. 


Electro-Band Machines are available in 
three sizes to accommodate work ranging 
from 12 to 48 in. in thickness. Insulated 
worktables are hydraulically operated; 
table feed rate and voltage to the cutting 
band are variable to meet job requirements. 
For further details, call your local DoALL 
store or write for literature. 


i Slab of stainless steel honeycomb is cut to %e in. thickness ct 
| arate of 50 sq. in./min. The flood of water confines arcing, 
resulting in a finish equivalent to that produced by grinding. 

* Patent applied for. 


The D6ALL Company, Des Plaines, Illinois 


Call Your D@BLL Service-Store 
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Data Capsule 


SUMMARY OF MANAGEMENT TRENDS AND TECHNICAL DEVELOPMENTS 
IN THE AEROSPACE INDUSTRIES 


MISSILES AND SPACE VEHICLES 
Design 

THOR RANGE has been increased by 
a light-metal low-drag fairing remaining 
over the Mark II nose cone during early 


flight. This “exit vehicle" increases 
Thor height by eight ft. 


STORABLE FUELS FOR ATLAS are under 
study. Convair now considers LOX stor- 
able, has submitted proposal to Air 
Force to develop system for use in hard 
bases. Atlas would be modified only 
slightly. 


NEW AGENA ENGINE is slated to 
stabilize Midas satellites in flight, 
fire them into orbit, and change orbital 
path. Manufactured by Bell under sub- 
contract to Lockheed, it has potential 
for placing synchronous communications 
satellites above the equator, using 
existing launch sites. 


Development 


TITAN SECOND STAGE flight Feb. 2 
used 80,000-lb-thrust engine developed 
by Aerojet-General. Stage was 41 ft 
long, weighed 24 tons. Largest previous 
liquid-fueled upper stage had 15,000 
lb thrust. 


SKY BOLT DEVELOPMENT has received 
official go-head. Douglas will prime the 
air-launched missile project. 


SATURN DEVELOPMENT received a 
boost in regular and supplementary bud- 
get requests. Program is expected to be 
funded for about $240-million in FY 
1961. Clustered first stage may be 
flight-tested next year. Three stage 
version, designated C-l, is now expected 
to become operational in 1964. 
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COMMAND-WIDE REORGANIZATION of 
ARDC aims at improved weapons system 
management. Four revamped divisions 
are: Ballistic Missile Div. (missiles) ; 
Command and Control Development Div. 
(electronics and control); Research Div. 
(basic research) ; and Wright Air De- 
velopment Div. (aircraft). 


IMPROPER VALVE FUNCTIONING is 
blamed for five failures in Bomarc B 
launchings. House Defense Appropriations 
Subcommittee has disclosed that Bomarc A 
destroyed only one supersonic target 
in ten test shots. 


NEW ICBM BASES are big items 
in 1961 budget. Second Atlas base be- 
comes operational next month near War- 
ren AFB, Wyoming. First Titan bases are 
being built at Vandenberg AFB and 
Lowry AFB. 


ATLAS AND TITAN MERITS are being 
debated amid charges of duplication. 
Atlas potential range is now reported 
equal that of Titan, i.e., over 8500 mi. 
Titan was designed for a larger warhead, 
but larger Atlas nose cone is also being 
developed. Defense Secretary Gates gives 
the nod to Titan in storable fuel 
potential. At least one Atlas has car- 
ried a Titan nose cone. 


Production 

NIKE ZEUS production won't be 
okayed until Pacific tests show ant:- 
ICBM system is effective. About $137- 
million in production funds is being 
held up. 


WEIGHT-SAVING on Rocketdyne's main 
Stage engine for Atlas reached 25 per 
cent through use of filament-wound wrap. 
Hoop tensile ratio strength is 1,400,000 
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psi. Firm has reportedly doubled this 
strength for reinforced plastics using 
poly-glass crystal structures. The 
higher strength wrap is expected to be 
available for production use in a year. 


Procurement 


TOP MISSILE ITEMS in Fiscal '6l 
procurement: Saturn R & D; Mercury, 
$123-million; Hound Dog production, 
$170-million; Nike Zeus tests, $300- 
million; Sky Bolt R & D, $60-million; 
Dyna-Soar R & D, $52-million; Mace pro- 
duction, $39.8-million; large sums for 
Minuteman facilities, Polaris subs and 
missiles, Atlas and Titan bases and 
Squadrons. 


CHIEF SERVICE PURCHASES: Army, 
Hawk, Sergeant, Lacrosse, Little John, 
first Davy Crocketts (SSM) and Redeyes 
(SAM) ; Navy, Sparrow III, Sidewinder, 
Polaris; Air Force, Hound Dogs, Quails, 
13 Atlas and 14 Titan squadrons. 


MOLDED-RUBBER ROCKET LINERS are 
being produced for Minuteman third 
Stage. Goodyear makes them from syn- 
thetic rubber 0.1 to 1.2 in. thick. 


AIRCRAFT 
Design “€ 


SMALL VTOL AIRPLANE being tested 
at Lockheed's Georgia Div. is turbojet- 
propelled. An ejector augments thrust 
for takeoff and landing. 


"FLYING WING" has been designed 
by Vertol engineers to extended heli- 
copter range beyond 2000 mi. Device is 
a wing-shaped fuel tank that is towed 
behind helicopter. 


NEW STABILIZING SYSTEM simplifies 
hovering of light helicopters. Devel- 
oped by Autonetics Div. of North Amer- 
ican, it weighs less than 9 lb; uses 
rate gyros as primary component. 


REAR-ENGINE LAYOUT in the Vickers 
VCl1O commercial jet aims at effective 
use of high-lift devices on wing. By 
putting engines in tail, Vickers will 
be able to fly 38,000-lb payload from 
6000-ft runways. 


NOSE-GEAR LAUNCH SYSTEM will be 
incorporated on the Grumman W2F, which 
joins the fleet this year. Most catapult- 
connecting gear is on the plane instead 
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of the carrier. The Naval Air Material 
Center, developer, says system reduces 
launching intervals from 40 to 25 sec. 


NEWEST DC-8 JETLINERS are called 
fastest U. S. transcontinental trans- 
ports. Approved cruise speed is Mach 
0.88. Takeoff and landing speeds are 
kept low through use of 30-deg. speed- 
back wing, and installation of slots on 
leading edge of each wing. DC-8 now has 
Sperry SP-30 automatic flight-control 
System. 


Development 


NEW DUTCH WIND TUNNEL is being 
made available to European aircraft 
manufacturers excluding those of 
Britain. Arrangement is through AICMA, 
a group aiming at coordinated aircraft 
development. Tunnel can be used for 
Mach 1.3 speeds. 


GAMMA-RAY FUEL GAUGE will be 
tested by the Navy. It uses radiation 
sources, such as Cobalt-60, mounted on 
sides of each tank. Detectors measure 
intensity of rays after they pass 
through fuel supply. 


SPEEDS EXCEEDING 1500 MPH may be 
reached by Bristol's T-188. The welded 
stainless steel aircraft makes its first 
flight this year. 


PHOTOSCAN AERIAL RECONNAISSANCE 
System is reportedly being considered 
for a photo version of NAA's A3J. 


Production 


TITANIUM CASTINGS can now be made 
on a production scale for aircraft. 
Process was developed by Manufacturing 
Methods Div., Aeronautical Systems 
Center, Dayton, 0. 


FIRST PRODUCTION T-39 SABRELINER 
is scheduled to roll off the assembly 
line this Spring. Air Force has ordered 
42 of the utility trainers from NAA's 
Los Angeles Div. 


Procurement 
1961 BUDGET proposes 1510 new 


military aircraft. Navy would receive 
658; Air Force 633; and Army 219. 


CIVIL AGENCIES of U. S. government 
will purchase 37 new aircraft at a cost 
of $21 million in FY 1961. 
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The “Countdown at Pesco” begins in 

laboratories far from the launching pads. It»*begins 
with teams of resourceful Pesco engineers ... men of 
vision eminently qualified to meet the technical 
challenges and rigid reliability requirements of the 
aerospace industry. All Pesco products shown at 
right are now critical components of operational air 
weapon systems. These components are the products 
of Pesco’s advanced engineering that anticipates the 
sophisticated requirements of the industry «.. plus 
Pesco’s proven capacity for precision production to 
meet customer delivery schedules. Investigate Pesco’s 
capabilities before you specify on your next project. 


PESCO PRODUCTS DIVISION 


BORG-WARNER CORPORATION 
24700 North Miles Road e Bedford, Ohio 


EXPORT SALES: Borg-Warner International Corporation 
36 Wabash Avenue, Chicago 3, Illinois 
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Contact your nearest 
Pesco Sales Office or 
write direct for pri- 
vate showing. 


HYDRAULIC PUMPS 
& PUMP/MOTORS 


CRYOGENIC 
PUMPS 


STATIC 


INVERTERS S 


ALTERNATORS 


COOLING 
PACKAGES 


ELECTRIC 
MOTORS 


AXIAL FLOW 
FANS 


HYDRAULIC POWER 
PACKAGES 


ERVO VALVES 


ye 
This new 20-minute full 
color film enables you 
to evaluate firsthand 
Pesco’s research, 
development and pro- 
gp iuction capabilities. 
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Weight — 520 pounds (machined) "Y 


Diameter — 45 inches 


Ever since man discovered the wheel, he has 
been working at new ways to use it. The latest 
use of the wheel is in the jet turbine. These tur- 
bine wheels and compressor wheels, forged in 
massive closed dies from materials unknown a 
few years ago, make possible the outstanding 
performance records of our American engines. 


the shape 


~ 


EsT. 1883 


Helping wheels turn—on the ground—on the 
sea—in space—is all part of Wyman-Gordon’s 
business. Where performance depends upon 
stamina, there is no substitute for a forg- 
ing —and in a forging there is no substitute 
for Wyman-Gordon experience, quality and 
dependability. 


WYMAN - GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium ...and Beryllium Molybdenum Columbium and other uncommon materials 


WORCESTER MASSACHUSETTS 


LOS ANGELES CALIFORNIA 


HARVEY ILLINOIS DETROIT MICHIGAN 


GRAFTON MASSACHUSETTS FRANKLIN PARK ILLINOIS FORT WORTH TEXAS 
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IMAGINATION IN SPACE 


Since Creation, man has looked out on space. 
At first, unknowing and incurious; then 
with the beginnings of understanding; now 
free and able to explore. Yet to move in space 
calls for wholly new concepts of energy. 
This, then, is the working philosophy of 
. Hercules in chemical propulsion: To design 

and manufacture highly concentrated packages 
of energy as propellants and rocket motors; 

:. each compatible, controllable, predictable; and 
each perfected for its specific mission. 


HERCULES’ BACKGROUND: A half-century of y 4 
creative imagination in the evolution of propellants, 
from shotgun powder to the manufacture of every one of 
the millions of U. S. rockets fired during World War Il, 
and now to space propulsion. Hercules facilities today 
encompass research, design, engineering, and staff 
organization for the production of the most advanced 
propellants. Illustrated brochure available on request. 


HERCULES POWDER COMPANY 


mConPoRateo 


900 Market Street, Wilmington 99, Delaware 
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4000 subcontractors are represented 


re-entry vehicle “family portrait”’ 
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in this unique 
dramatizing ... 


=. re-entry vehicle 
‘ , progress 


a : The key to this progress has been teamwork . . . teamwork 


between General Electric’s Missile and Space Vehicle Depart- 
ait ment, the Ballistic Missile Division and the Ballistic Missile 


> Center of the United States Air Force and the over 4000 small 
P and large subcontractors alike who have helped MSVD make 
: ' so many vital contributions to U.S. re-entry vehicle progress. 


IN 1959 ALONE, the following figures indicate the emphasis 
MSVD placed upon this important factor of subcontractor 
teamwork on Air Force projects. 

@ Over 35,000 different purchase orders were placed by MSVD 
on subcontractors in 1959. 

e@ More than 25,000 of these MSVD purchases were made from 
‘**small’”’ subcontractor businesses. 

@ More than $26,000,000 worth of goods and services were 
purchased by these 35,000 orders. This amount represented a 
major portion of the contract dollars received by MSVD. 

e And more than $13,000,000 of this $26,000,000 went to 
“small” business firms. 


If you’d like more information about G.E.’s Missile and Space 
Vehicle Department . . . its subcontracting activities, its re- 
entry vehicle programs or about any of its space technology 
activities . . . write to Section 160-70, G.E. Missile and Space 
Vehicle Department, 3198 Chestnut Street, Philadelphia 4, Pa. 


Mr. Hilliard W. Paige, General Manager, Missile 
and Space Vehicle Department with Air Force re- 
entry vehicles developed by MSVD. 

1. RVX-2 Re-entry/Recovery Vehicle, the largest 
abiation-type re-entry vehicle to travel full 
ICBM-range and be recovered. 

2. Flotation balloon used in recovering USAF- 
MSVD research re-entry vehicles. 

3. Recovery equipment package for RVX-2. 

4. Satellite Aeromedical Re-entry/Recovery Vehicle 
for USAF Discoverer Program. 

5. Mark-2 recoverable Data Capsule which flew in 
Thor re-entry vehicle and returned first films 
from outer space. 

6. Mark-3, an advanced operational-type re-entry 
vehicle for Atlas. 

7. RVX-1, first ablation-type re-entry vehicle to 
be recovered after full ICBM-range flight. 

8. Mark-2, first U.S. operational heat-sink re-entry 
vehicle now in use on USAF Thor and Atias 
missiles. 

9. Typical ground support equipment developed by 
MSVD for USAF use. (A) Mark-2 prelaunch check- 
out console. (B) Mark-3 missile mating equipment. 


MISSILE AND SPACE VEHICLE DEPARTMENT 


GENERAL @@ ELECTRIC 


A Department of the Defense Electronics Division 
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tion field will do well to check into Hobart Power —, er 
Supplies. Your inquiry will promptly bring complete i ete Beretater Conyers, x 
literature and information on the equipment of interest 4 oe “@ 
ce abe 2: to you. WRITE, PHONE, or WIRE today! j “omen NRG 


i 
peo ee | MOTOR GENERATOR CORPORATION ;| See) . 
Hobart Brothers Affiliate j y a " fi) 


Box AM-30, Troy, Ohio 


<_——Circle 14 on Inquiry Card Circle 15 on Inquiry Card Aircraft & Missiles ¢ March 1960 


. - ‘ ¢ u FA 
. if : 
| a SO ee 
f nmin ia | 
‘ 
' 
] = _—< <on COPROR,, er 
. ~ ah ay a 
, ~~, es ia 
2 


is 


si cae BOTS py tM De EE 5 San ce. oe ee en 
eye 5 Dar een = f * we 
$ Bog : eee Ss gga . 


OSES cs Sa ee Sms ice aN RRS ont 


Bendix has licked the problems of weight 
and reliability in flight weight pressure ves- 
sels. Secret of the Bendix-developed rocket 
cases: many tiny ultra high strength steel 
wires formed by adhesive bonding into a 
highly efficient ribbon. Weight and distribu- 
tion of the binding adhesive is precisely con- 
trolled. Result—rocket cases with test 
strength as high as 531,000 psi, equivalent 
to a hoop stress of 350,000 psi UTS in 


Bendix bivision South Bend, wo. 


i 


Ultra high strength wire ribbon being formed int 


UNIQUE BENDIX WIRE Ribbor(Unap REDUCES WEIGHT, 
INCREASES RELIABILITY OF ROCKET CASES 


pe 5 
oe ieee ae 


a homogenous case. A specially designed 
Bendix machine generates the rocket case. 
The best wrap pattern for each case is 
mathematically determined and precisely 
controlled. Finished product is a rocket 
case tailor-made for configuration, strength 
and reliability. 

For more complete information, write 
Rocket Equipment, Bendix Products Divi- 
sion, South Bend, Indiana. ’ 
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_ Magnified view shows @ 


© a rocket case on specially designed wrapping machine. 


multiple steel wires tha! 
Moke up ribbon wrap. 


The Bendix wire Ribbontnap gives 
you these important advantages: 


Design Fiexibility 
Controlied Minimum Weight 
Close Tolerances 
High Temperature Strength 
Shortest Prototype or 
Production Lead Time 
Automated for Low Cost 
inherent Reliability 
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BEFORE BRUSHING 


Magnified section of hard- 
ened steel hydraulic control 
valve. After machining, sharp 
edges and fine grinding burrs 
still remain— interfering with 
efficient long-life valve per- 
formance. 


ee al 


AFTER BRUSHING 


Valve edges are precision 
blended . . . each radius micro- 
finished to .002’’ tolerances. 
Burrs are thoroughly removed 
at the same time. Osborn 
Centerless Power Brushing 
does the job rapidly, econom- 
ically . assures increased, 
troublefree hydraulic valve life. 


Microfinishing valve edges to a .002” radius 


... at rates of 1200 parts-per-hour with OSBORN Power Brushing 


- 


CENTERLESS BRUSHING SETUP 
precision finishes hydraulic control valves at 
production rates of 1200 parts-per-hour. Finish 
blend on valve edges can be controlled to any 
desired microinch tolerance. Job is done on 
a centerless machine—with Osborn Matic® 
Centerless Brushes operating at 1750 rpm. 


YDRAULIC component manufac- 

turers today—producing parts like 
this control valve—require ultra-high de- 
grees of precision finishing. And Osborn 
Power Brushing helps meet the demands 
of modern high-pressure hydraulics with 
quality finishing, deburring and surface 
blending methods for hundreds of different 
types of parts. 


In addition to the versatility and precise 
quality control afforded by Osborn Power 
Brushing methods—leading manufacturers 
also find that finishing operations are done 
more rapidly ... at significantly lower cost. 


An Osborn Brushing Analysis—made in 
your plant at no cost or obligation—can 
pinpoint where you can speed production 
. .. improve quality . . . cut costs with 
modern Osborn Power Brushing. Write 
us for full details. The Osborn Manufactur- 
ing Company, Dept.,AM-9,Cleveland 14, O. 


METAL FINISHING MACHINES...AND FINISHING METHODS 


POWER, PAINT AND MAINTENANCE BRUSHES 


20 


FOUNDRY PRODUCTION MACHINERY 
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March 6-9 


Gas Turbine Power and Hydraulics 
Conference 

American Society of Mechanical 
Engineers 

Rice Hotel, Houston, Texas 


March 9-10 


Symposium on Processing Materials 
for Re-entry Structures 

Midwest Chapter, Society of 
Aircraft Material & Process 
Engineers 

Miami Hotel, Dayton, Ohio 


March 21-24 


International Convention 

Institute of Radio Engineers 
Waldorf-Astoria and Coliseum, New 
York, N. Y. 


March 23-25 


Symposium on Optical Spectrometric 
Measurements of High Temperatures 
University of Chicago, Jarrell-Ash 
Co., National Science Foundation 
University of Chicago, Chicago 


March 23-25 


Ground Support Equipment 
Conference 

American Rocket Society 
Statler-Hilton Hotel, Detroit, Mich. 


March 29-31 


American Power Conference 
Illinois Institute of Tech. 
Sherman Hotel, Chicago 


April 5-8 


National Aeronautic Meeting 
Society of Automotive Engineers 
Commodore Hotel, N. Y., N. Y. 


April 6-8 


National Conference on Structural 
Design of Space Vehicles 

American Rocket Society 

Biltmore Hotel, Santa Barbara, Calif. 


April 6-8 

National Meeting on “Hyper-Environ- 
ments-Space Frontier” 

Institute of Environmental Sciences 
Biltmore Hotel, Los Angeles, Calif. 
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The CI! LEAKMETER, when installed in a line between a pressure source and the system 
or component under test, automatically detects and signals the existence of a leak. It automati- 
cally measures and indicates the amount of the leakage. A red light signals the presence of a leak 
—the amount of leakage is indicated on an electrical meter. The LEAKMETER incorporates a timer 
which can be set for test durations of 15 seconds to 5 minutes, providing a range for the instru- 
ment of 0.008cc to 80ce per minute. To measure other rates of leakage, or to test for sustained 


zero leakage, the timer may be overridden and the test conducted for any desired period. 


The LEAKMETER consists of an Hydraulic Assembly and an Elec- The LEAKMETER is compatible with all common hydraulic fluids 
trical Assembly. These may be installed together, or at separate and fuels. The item under test may be subjected to shock, vibra- 
locations in the test area. Both are designed for rack mounting. tion, or temperature, from which the LEAKMETER remains iso- 
Hydraulic connections are made by quick-disconnect fittings. lated. The instrument accommodates pressures to 5000 psi. 


Jacks are provided for recording or other readout. 


For Complete Information-or to purchase a LEAKMETER for Immediate Delivery, Write, Wire, or Phone: 


CONVAIR INSTRUMENTS | CONVAIR, A DIVISION OF GENERAL DYNAMICS CORPORATION 


3595 Frontier Street, San Diego, California 
ACademy 3-1614 


ELECTROMECHANICAL AND MECHANICAL INSTRUMENTS; 
AC AND DC MEASURING DEVICES, TRANSDUCERS. 
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Here is Francis Alterman, Manager of General Mills 
Digital Computer Laboratory, checking one of our newest 
computers which he helped design. General Mills com- 
puters, both analog and digital, are being used in missile 


bd 


guidance, bombing and navigation systems, automatic 
surveying and in industrial control. In future space travel, 
computers will help control navigational systems of space 
vehicles and will process data gathered in outer space. 


General Mills engineers work today 


General Mills has been producing computers 
for nearly 20 years. Exciting new concepts 
in high speed magnetic tape units, ultra-high 
precision analog to digital converters and 
optical keyboards are examples of continuous 
developments in our over-all computer 
program. We work to improve reliability, 
increase speed, cut cost. 


Our research activities cover broad areas in 
physics, chemistry, mechanics, electronics 


and mathematics. Some of the studies rep- 
resentative of these activities are: ions in 
vacuum, deuterium sputtering, dust ero- 
sion, magnetic materials, stress measure- 
ments, surface friction and phenomena, 
trajectory data and infrared surveillance. 


In our engineering department, current 
projects include: specialized inflatable vehi- 
cles and structures, airborne early warning 
systems, micro wave radar test equipment, 
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*, to help you explore space tomorrow 


antennas and pedestals, infrared and optics, 
inertial guidance and navigation, digital 
computers—and many other activities. 


Our entire manufacturing department is 
geared to produce systems, sub-systems and 
assemblies to the most stringent military 


MECHANICAL DIVISION 


1620 Central Avenue, Minneapolis 13, Minnesota 


To wider worlds—through Intensive Research « Creative Engineering « Precision Manufacturing 


Circle 19 on Inquiry Card 


Mars seen from one of its moons... illustration from book written for General Mills by Willy Ley. 


ee eRe SS SES Si ge aa see 


requirements. Our people have a wealth of 
experience in complex military projects. 


Write for free booklets: (1) Complete research, 
engineering and manufacturing capabilities 
of the Mechanical Division (2) New booklet 
on General Mills computers. 
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more and more— 
“impossible” tubular parts 
are fewer and fewer 


with ROCKRITE rusine 


How would you achieve a 22-foot D spar, for an all-metal 
rotary wing, with constant O.D. and with step tapered I.D. 
ranging from 4.190 to 3.720 inches? ROCKRITE-formed steel 
tube makes this “impossible” possible for a leading helicopter 
manufacturer—with improved strength characteristics and 
reduced costs. Details are available in Bulletin SP-1. It de- 
scribes fully the unusual advantages of ROCKRITE TUB- 
ING for hard-to-make parts — not only from steel, but in 
zirconium, titanium and other exotic metals and alloys. Write 
today for your copy — no obligation. 
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STEP-TAPERED TUBING—for struc- 
tural members of wings and other 
highly stressed aircraft parts. 
Guaranteed defect-free quality. 


SPECIAL BORE TUBING — bore 
shapes available: square, triangu- 
lar and hexagonal, with very 
slight radius corners. 


RIBBED TUBING— illustrates ability 
to work in rare metals and non- 
symmetrical configurations and 
eliminate machining and waste of 
expensive stock. 


SAE 52100 STEEL—close tolerance 
and improved machinability for 
high-speed production of anti- 
friction bearing raceways. 


BD rocname 


UBE REDUCING CORPORATION 


A SUBSIDIARY OF AMERICAN METAL PRODUCTS COMPANY 
MAILING ADDRESS: P.O. Box 959N, Passaic, New Jersey 
520 Main Avenue, Wallington, New Jersey sca 
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Avco/ Nashville: 
specialists 

in lightweight 
structures 


Specifications for tomorrow’s high-speed 
aircraft and missiles call for engineering 
and materials of unsurpassed quality... 
and quality is built into every product 
of Avco’s Nashville Division. 


Making structures of aluminum, 
titanium and stainless steel—including 
Avcomb stainless steel honeycomb 
structures—is a Nashville Division 
specialty. The Convair 880 and 600 

jet transports have major structural 
components built of Nashville aluminum 
honeycomb. The B-70 Valkyrie 
intercontinental bomber, designed for the 
Air Force by North American Aviation, 
will have large panels of stainless steel 
honeycomb in its fuselage. 


Avco/Nashville's work in structures 
also includes airborne and ground radar 
antennae and large, heavy pedestals 

for ground radars. Nashville offers design, 
engineering and production facilities for 
a wide range of lightweight structures, 
including aluminum and stainless 

steel honeycomb. 


At Nashville, each structures program is 

assigned its own task force of specialists 

1 backed up by the latest equipment 

—_—— for chemical milling, metal 
bonding and heat treating, 

» including a brazing furnace large 
enough to accommodate 

stainless steel honeycomb panels 

up to 7 feet wide and 25 feet long. 


A ¥ co For more information on Nashville’s 
a] aS rn +4 j } facilities and capabilities, write: 
SNAVITIC 


General Marketing Manager, Structures 
Nashville Division, Aveo Corporation 
Nashville, Tennessee 
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The Plan to Revamp 
World-Wide Communications 


Signals bounced from “stationary” satellites 
could blanket Earth with TV, radio, telegraph; 
Total cost would be less than reworking 
present system to double capability 


by George S. Shaw 
Senior Vice Pres. 
Radiation Inc. 


Ninety five per cent of the space 
dollars spent in the next ten years 
is likely to be for vehicles which 
operate within 23,000 mi of Earth. 
For, this space radius offers the mos* 
utility for mankind. The opportuni- 
ties for space-age miracles in world- 
wide communications and recon- 
naissance lie within this band. 

If a satellite were put in equa- 
torial orbit at 22,290 mi, it would 
make one orbit of Earth every 24 
hr. Thus “synchronized”, it would 
appear to hover over some point on 
the equator. 

A network of “synchronized” 
satellites, tied-in with “close-in” 
polar satellites could be used for 
communications between any two 
points on Earth. (see diagram) 

Need Arises — Present world 
communications are already over- 
worked. Those conducted in the low 
frequencies between 2 and 25 mega- 
cycles, are interrupted by spheric 
disturbances, which radically reduce 
their utility. These links are aug- 
mented by very narrow band “scat- 
ter links” and by underwater cables. 

Reflection of 25 to 200 mc radio 
waves by the ionosphere occurs only 
on a “sometimes” basis; and trans- 
mission on the high frequencies from 
200 to 7000 mc is limited to line 
of sight (about 100 mi). Most of the 
radiant energy escapes ineffectively 
into outer space. Because of these 
factors, the amount of energy re- 
ceived by home TV sets may vary 
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EQUATORIAL LAUNCHING SITES for communications satellites are 
discussed by Radiation Inc.’s chief scientist, Dr. Conrad Hoeppner (left) 
and author Shaw. Greater payload can be launched from equator. 


as much as 1000 to 1 when only 
50 mi from a TV station. 

Radio waves at frequencies 
above 7000 mc are frequently dis- 
sipated by water vapor in the Earth’s 
close-in atmosphere. 

All these factors limit present 
world-wide long-wave communica- 


tions to about 10 megacycles of con- 
tinuously useful bandwidth. 

Double World Communications 
—It would be of untold advantage if 
we could double the available fre- 
quencies by adding another 10 mc 
with a communications relay satel- 
lite. Just one “first generation” relay 
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communications satellite could effect 
this doubling over nearly half our 
globe. The vast band from 100 to 
7000 mc could be used for satellite- 
to-Earth communications. Naturally, 
frequent review and reassignment of 
frequency allocations in this band 
would be required. 

Further utility of the higher fre- 
quencies could be accomplished 
through the “spacial allocation” of 
these bands at different sectors of 
the orbit. This would enable simul- 
taneous, multiple use of frequencies. 
Eventually, communications relay 
satellites paired with ground-direc- 
tive, high-frequency antenna arrays 
could materially add bandwidth 
without the interference caused by 
present overcrowding. Similar ap- 
plication of directive arrays would 
permit outer space relaying from 
satellite to satellite on the frequen- 
cies above 7000 mc without inter- 
fering with Earth communication. 
Relay links from one side of Earth 
to the other would thus be estab- 
lished. 

Aircraft could also maintain con- 
stant world-wide radio contact 
through satellite relays. Communi- 
cations would be effective even over 
the polar areas where present long- 
wave communications are generally 
erratic. Polar orbit satellites can 
provide relay capability. 

Moon Relay Station — The 
Moon has been used as a reflective 
relay station for signals from one 
part of Earth to the other. Its relay 
capability is available to only one 
side of Earth at a time, and then for 
only part of a day. 

Tremendous earthbound trans- 
mitters are needed to beam enor- 
mous amounts of power at the Moon 
in order to receive a sufficient re- 
flected signal back on Earth. Some 
improvement could be achieved by 
placing a giant antenna and active 
relay station on the Moon, permit- 
ting return signals to be aimed at 
Earth. However, the high power and 
the part-time performance of the 
Moon as a relay, indicate the 24 hr 
satellite system to be the more use- 
ful, and economical immediate 
choice. 

Passive Satellites— A passive, 
artificial satellite may be employed 
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WORLD-WIDE COMMUNICATIONS could be revolutionized by space 
satellites. Three “stationary” satellites, tied in with several polar repeaters, 
could blanket Earth. Overall project to achieve this is Notus; Task Courier, 
Task Steer, Task Decree and Task Tackle, are all parts. 


aS a space communications relay. 
However, most of the energy would 
escape into space with only a small 
amount reflected onto Earth. Such 
satellites are useful in experimenta- 
tion. The collapsed, aluminized 
plastic bag launched from Wallops 
Island, Virginia, October 28, 1959, 
and inflated with water vapor at 
altitude, provided a great deal of 
vital information. Such a satellite 
will probably be placed in 24-hr 
orbit as a forerunner of a fully ac- 
tive electronic relay satellite. 

In Project Echo, announced re- 
cently by NASA, U. S. hopes to 
place a passive aluminized balloon 
satellite in 120-min orbit 1000 mi 
above Earth. Launched by a Thor 
Delta rocket, it is designed to pass 
over countries located between 50 
deg North and South latitude. 

Powerful narrow band trans- 
mitters can bounce signals off pas- 
sive satellites which can be picked 
up by narrow band receivers. But, 


this capability cannot practically be 
extended to continuous wide band 
TV transmission. 

Studies so far have shown that 
there is no unknown “curtain” or 
severe attenuation of radio signals 
transmitted from outer space on fre- 
quencies between 200 and 7000 
megacycles. 

The conclusion is that an active 
electronic relay communications sat- 
ellite in equatorial 24-hr orbit will 
be the most efficient for all kinds of 
space communications. 

Equatorial Path—In order for a 
24-hr satellite to remain “station- 
ary” above a point on Earth, it must 
follow a path exactly over the 
Earth’s equator. It must thus orbit 
in the same direction, plane and at 
the speed of the Earth’s rotation on 
its polar axis. 

From this point 22,290 mi in 
space, a directive antenna array (see 
cover) would radiate a cone of en- 
ergy to one side of Earth, covering 
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- continued 


Booster vehicles already exist. 
Cost of launch less than cost of 


payload by 1962. 


81 deg North to 81 deg South and 
162 deg along the equator. (Beyond 
81 deg a receiving antenna would 
have to be raised above the Earth’s 
surface to achieve a line of sight 
path to the satellite.) One satellite 
over South America could cover all 
of South America, North America, 
Greenland, Western Europe and 
West Africa with radio, TV and tele- 
graph signals. It would take three 
hovering communications satellites 
to blanket Earth. 

At 22,290 mi distant, the Earth 
subtends an angle of a little less than 
20 deg. It is in this 20 deg cone 
that the satellite’s directive antennas 
would concentrate the radiant en- 
ergy so that only a little energy dis- 
sipates into space. At the periphery 
of the cone—the horizons—the sig- 
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nal strength would frequently vary 
since high frequencies grazing the 
atmosphere are subject to random 
changes in attenuation. This prob- 
lem exists only when the earth- 
bound antenna must point at an an- 
gle less than 10 deg above the 
horizon to “see” the satellite. With 
three equatorial satellites, this pe- 
ripheral area would be covered by 
overlapping beams. Actually, many 
Earth antenna systems would have 
two satellites in view at all times, 
thus enabling transmission from one 
satellite to a peripheral ground relay 
and then to the next satellite lo- 
cated over the adjacent third of the 
Earth. 

More complex systems will re- 
quire equipment which can transmit 
signals from one satellite directly to 


PROJECT COURIER vill 
provide first exchange and re- 
lay of complex info between 
ground stations, using a space 
satellite as relay. Messages 
will be sent over 20 teletype 
channels at 100 words/min. 
Parabolic, 28-ft antennas sim- 
ilar to TLM-18’s (inset) now 
in use, are being designed by 
Radiation Inc. A&M artist 
concept. 
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the next, simplifying true point-to- 
point communications around Earth. 

Polar Regions—The North and 
South poles of Earth are slightly be- 
low the horizon of the equatorial 
satellite’s conical transmission pat- 
tern. Communications in these re- 
gions could be achieved by increas- 
ing the power of the 24-hr satellite 
on certain narrow bandwidths. How- 
ever, a constellation of polar orbit- 
ing satellites can better serve this 
limited region. 

The polar satellite is likely to be 
a “repeater” or memory-type satel- 
lite capable of storing information 
for read-out when activated over a 
certain spot. Communications could 
be conducted on a scheduled basis, 
the exact satellite position and com- 
munications timetable mathemati- 
cally computed. 

Early Active Satellites—Proto- 
types of a global communications 
network for the Armed Forces are 
being developed under Project 
Courier. Parabolic 28-foot antennas, 
being designed and fabricated by 
Radiation Inc. will simultaneously 
receive and transmit up to six mil- 
lion bits of information between sat- 
ellite and ground stations within 
4 min. They are similar in design 
to the TLM-18’s now operating. 

The Project Courier system is 
designed to provide 20 continuously 
available 100-word-a-minute tele- 
type channels to “repeat” messages 
transmitted between ground sta- 
tions. 

As the satellite passes over sta- 
tion “A,” it is “acquired” and a 
micro - wave communications link 
established. Station “A” then com- 
mands a “readout” of information 
on storage tape “A” in the satellite. 
This information is recorded and 
processed by the ground complex. 

A second command starts re- 
cording information from Station 
“A” onto Station “B” or “C”’s 
tape, which is then “read out” by 
station “B” or “C” as the satellite 
passes overhead. 

The Project Courier communica- 
tions-tracking network will provide 
the first exchange and relay of com- 
plex information among world-wide 
ground stations using a satellite as 
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a “space station.” The project is 
similar*in basic function to that of 
Project Score which used the Radi- 
quad antennas to pick up President 
Eisenhower’s pretaped voice. 

Launching Sites—Due to the 
high thrust needed to put the com- 
munications satellite into an equa- 
torial orbit from the northern hemi- 
sphere, a launching site along the 
equator would be better. A greater 
payload per pound of thrust could 
be put in orbit. An effective and 
efficient 24-hr satellite will probably 
be launched from the equator re- 
gardless of the nation that launches 
it—US or USSR. 

A vehicle launched from the 
northern hemisphere and turned to 
the equatorial orbit would require 
as much as 90 per cent of its pay- 
load solely to provide this turn into 
proper orbit. Thus, it would be 
more practical and economical to 
build a properly instrumented 
launching site on the equator. 

The polar oriented satellites, 
however, could be launched from 
present sites and achieve satisfactory 
orbital paths. 

Satellite Mechanisms — Con- 
tained in the satellite itself will be 
a complex assortment of component 
systems. Primary of these will be 
the station-keeping and stabilization 
system necessary to place the in- 
strument laden carrier precisely in 
orbit and pointed at Earth. This sys- 
tem will consist of a speed adjust- 
ment control, and jet mechanisms 
for accomplishing a near circular 
orbit with a velocity of approxi- 
mately 10,000 ft per sec. Extremely 
accurate radio distance measurement 
equipment on Earth must be utilized 
to determine if the satellite is lead- 
ing or lagging the prescribed path. 
Electronic computers on Earth will 
calculate the direction and magni- 
tude of corrections required, and 
signals will be relayed to the satel- 
lite, activating small, delicate jets 
oriented forward, reverse, up and 
down. Corrections will occur fre- 
quently during the first few hours or 
days until a precise 24-hr orbit has 
been achieved. 

For broadcasting from the satel- 
lite, is is essential that it point 
toward Earth within a half degree. 
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Command guidance of the satel- 
lite will be essentially similar in prin- 
ciple to the pulse control used in 
the radio control of model aircraft, 
but of much more “sophisticated” 
design. 

Such advanced and complex RF 
transmitters as those being devel- 
oped by Radiation Inc. for the 
ICBM program can be modified for 
use in satellite systems. 

Other Equipment—The princi- 
pal area requiring development will 
be long-range accurate radio dis- 
tance measuring or triangulation 
equipment, required for the precise 
location of the satellite. 

In addition to the station-keep- 
ing gear, the satellite will contain a 
variety of receiving and transmit- 
ting equipment, antennas and a solar 
power generator. 

Receiving antennas on the early 
satellites will probably be of the 
narrow beam type to permit ener- 
gizing of the relay satellite from a 
small area on the North American 
continent. Modulated by sensitive 
receivers, transmitters will then re- 
lay the signal through either a wide 
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1964 


COST OF LAUNCHING payload 
will be reduced to $200/Ib by 1964. 
This would be considerably less 
than cost of fabricating the payload. 
Payload costs will be driven up by 
micro-module electronics as better 
boosters cut launching costs. 


beam antenna for broadcasting or 
a narrow beam transmitting antenna 
providing signals to a restricted 
area. Equipment for inter-satellite 
relaying on the frequencies above 
7000 mc would be added to later 
satellites. 

Power Requirements— Directly 
affecting the weight of the payload, 
and thus the thrust needed to put 
it into orbit, is the amount of power 
needed to operate the station-keep- 
ing control circuits and the relay 
transmitters. 

Conservatively, 1000 watts will 
be required to provide 200 watts of 
transmitted power. Since 20 watts 
of power per megacycle of band- 
width, beamed in a 20 deg arc to 
Earth, can be satisfactorily received 
by a 10db directive antenna and a 
parametric receiver, the 200 radi- 
ated watts could provide 10 mega- 
cycles of bandwidth. This is enough 
to double present hemisphere com- 
munications. 

The primary power is best pro- 
vided in the vehicle by solar cells. 
A solar cell power system can gen- 
erate from 1 to 2 watts per pound 
of solar cell structure. Thus, an or- 
bital vehicle weighing about 2000 to 
3000 Ib can provide 10 mc of new 
bandwidth for hemisphere use. 

Launch Vehicle— A _ multiple 
stage vehicle capable of launching a 
2000-lb payload from the equator 
can now be assembled. An ICBM 
booster with two or possibly three 
additional stages could accomplish 
the task. 

However, 10,000-lb payload ca- 
pabilities will undoubtedly exist by 
the time operational, reliable, thor- 
oughly tested, 24 hr satellite pay- 
loads can be designed. The planned 
Saturn vehicle could conceivably 
launch an electronic relay station of 
50,000 Ib to provide twenty times 
the present world-wide communica- 
tions capability. 

Antenna Requirements — The 
communications satellite antennas 
needed for guidance transmission 
and reception require only system 
integration design. Ground based 
antennas now in use at the Atlantic 
and Pacific Missile Ranges could be 
used, with modifications, for trans- 
mission of information to the satel- 
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COMMUNICATIONS SATELLITES . . . 


continued 


Project Courier prototype of 
more sophisticated systems. 
Will relay teletype message on 20 channels. 


lite. The 250-ft Jodrel Bank in- 
stallation in England and the 600-ft 
Naval installation under construc- 
tion might also be utilized, although 
their large size is not a necessity. 

For home reception of the re- 
layed radio and TV signals, an an- 
tenna similar to a fringe area TV an- 
tenna would be sufficient to receive 
a broadcast originating on another 
continent. Such an antenna has the 
suitable power gain and can be in- 
expensively directed toward the sat- 
ellite. 

Mobile equipment for ground 
and airborne vehicles would require 
directional antennas with relatively 
simple servo-type pointing mechan- 
isms. Probably transmissions would 
be on higher frequencies than used 
for fixed base or home installations, 
permitting a reduction in the size of 
the mobile receiving antenna. 

What About Costs?—The cost 
per communication in this new en- 
vironment would probably be 
1/1000th to 1/100,000th of that 
incurred by an intercontinental ex- 
pansion of our ground communica- 
tions network. 

It is reported launching vehicles 
now under construction can boost 


payloads into space for $500/lb 
with about 500 Ib of launch vehicle 
required to put each pound into 
orbit. It is reported that payload 
launching costs may be reduced to 
$200/Ib by 1964. Space communi- 
cations equipment can be launched 
for less than its own cost of con- 
struction at either price. The de- 
velopment of a suitable operational 
communications relay satellite sys- 
tem would cost between $50 and 
$200 million exclusive of launching 
site. However, duplication of the 
satellite relays would cost less than 
$10 million. 

After this initial research, devel- 
opment and engineering is com- 
pleted, the cost per kilocycle mile 
minute of communications via the 
relay satellite systems should be less 
than one thousandth present com- 
munications costs. 

In terms of the future, then, the 
investment would be small compared 
to the gain. The communications 
relay satellite system may be con- 
sidered as a costly generator with 
an extremely low cost long-distance 
distribution system. 

For the Minds of Men—It is not 
difficult to imagine the impact the 
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TRACKING ANTENNAS similar to this large TLM shown being pieced 
together, could be used for sending messages via satellite. Courier will 


use 28-ft parabolic antenna. 
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first space communications satellite 
will have on the minds of the people 
of the world. The impact would be 
reiterated each day by programs 
beamed at the people of a country 
in their own language and received 
over their home radio and TV sets. 

The small number of TV re- 
ceivers throughout the rest of the 
world limits the immediate effec- 
tiveness of TV. The liability of pro- 
viding receivers would fall upon the 
nation doing the transmission. Rus- 
sia as yet is not as equipped to do 
this as the United States and would 
thus probably attempt to influence 
principally by means of world-wide 
radio. 

We are in a race for the minds 
of men. The Soviet Union is the 
largest single power on Earth with 
nationalized rails, airlines, power 
and communications. Russia is ad- 
vanced enough to soon assume the 
task of establishing a satellite relay 
communications system for her 
world-wide propaganda use. With 
10 megacycles of bandwidth or the 
equivalent of two TV channels, in 
24-hr orbii, the Soviet Union can 
equal the present world-wide com- 
munications circuits. This, followed 
by more satellite systems of 100 
megacycles bandwidth each, could 
saturate the world with 100 times 
the present communications media 
—all communist oriented. American 
industry today has the knowledge 
and capability for producing a com- 
munications relay satellite. The 
launching vehicle, antenna systems, 
solar power source, and electronic 
equipment are either in existence or 
could be designed from present 
state-of-the-art. A missing link is 
a developed equatorially located 
launching site. However, this could 
be obtained and construction com- 
pleted during the satellite develop- 


ment period. 
Sd 


A REPRINT 
of this article can be .obtained by 
writing on company letterhead to 
The Editor, AIRCRAFT & MISSILES 
Chestnut & 56th Sts., Phila, 39, Pa. 
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Latrobe’s know-how 
guarantees reliability 


Production know-how gained in mak- 
ing highest quality tool and die steels 
gives Latrobe an advantage in pro- 
ducing VAC-ARC (consumable vac- 
uum melted) steels to meet critical 
design requirements. VAC-ARC 
Steels possess unusual cleanliness, 
improved ingot structure, and supe- 
rior mechanical properties. 


Compare! 


TYPICAL TRANSVERSE TENSILE PROPERTIES 


(8” square billet of Dynafiex) 


VAC-ARC 


Grades Available... | 


Mid-Radius Center 


Property 


APPLICATION 


Air Melt | Vac-Arc | Air Melt | Vac-Arc 


High wemperahne 


Tensile Strength (psi) 


Yield Strength 2% (psi) 


285,000 | 285,000 


285,000 | 287,000 


250,000 | 252,500 | 245,000 | 250,000 


Bearings al cas oe 


Elongation % 


Aircraft & Missile 


Dynaflex Reduction of Area % 


Call your Latrobe representative . . . or write for literature. 


Bastalenastens LATROBE STEEL COMPANY 


LATROBE, PENNSYLVANIA 


BRANCH OFFICES and WAREHOUSES: 


BOSTON « BUFFALO « CHICAGO « CLEVELAND « DAYTON « DETROIT 
HARTFORD «+ LOS ANGELES «+ MIAM! * MILWAUKEE « NEW YORK 
PHILADELPHIA « PITTSBURGH « SAN LEANDRO « TOLEDO 


*Latrobe’s Trade Name for Vacuum Consumabie Electrode Melting 
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TITANIUM 


HUCKBOLT* FASTENERS 


NEARLY 50% INSTALLED WEIGHT SAVING 
POSSIBLE WITHOUT STRENGTH PENALTY 


Titanium Huckbolt Fasteners meet today’s advanced 
design requirements with these desirable features: 
High strength at elevated temperatures. 
Low weight to strength ratio. 
Positive mechanical lock. 

High shear and tensile strength. 


Excellent pull-together. 

Uniform installation with high tensile preload. 
Self-sealing design. 

Maximum structural integrity. 


@eeee%#ee#ee?es? °® 


Easy removal without work damage. 


1 and 2 
AL-Tension-type 
Huckbolt Fasteners 
3 and 4 
SAL-Shear-type 
Huckbolt Fasteners 


*T.M. of Huck Manufacturing Company 


For “Th information—write or call licensees: 
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Sz 


STANDARD PRESSED STEEL COMPANY 
MANUFACTURING COMPANY 
A division of PHEOLL MANUFACTURING COMPANY 
MANUFACTURING COMPANY 
2480 Bellevue Ave., Detroit 7, Mich. 


8463 Higvera Street + Culver City, Calif. Pennsylvania 
Licensed under Huck patents No. 2,527,307 2,531,048, 2,531,049 and 2,754,703 


(Licensee) 
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The second Annual Missile Handbook has been 
compiled as an engineering-sales service to the thou- 
sands of companies seeking new business in the giant 
$14.6 billion aerospace industry. 

Participation in the industry requires some intelli- 
gence of what has been done in the past, what is 
being done now, and what is planned for the future. 
To this end, The Handbook contains a list of all 
projects undertaken since World War II, a directory 
of missiles now in production or receiving major 
funding, and a definition of projects which show 
strategy and intent for the future. The latter should 
help engineering and sales forces alike in guiding the 
future of their companies. The mass of information 
contained here will aid small companies in placing 
their specialized skills; and will aid large companies 
in locating the talented specialists that have proved 
so essential in designing and producing aerospace 
vehicles. 

The ideas and markets which make up the aero- 
space industries have no geographic confines. One 
thing that has been learned in the few short years 
of its existence is that liaison and cooperation between 
persons, companies, industries, and even nations, 
are essential to meet the challenging pace. A fan- 
tastic amount of time is lost each year in planning 
trips and seeking out companies to sell to and buy 
from through the existing dispersed information. This 
handbook will serve as the industries’ only consoli- 
dated guide. 
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Information assembled in cooperation with \ 
Kendall K. Hoyt, Director 
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United States Missile Projects 


This is an alphabetical listing of all known missile and 
space projects undertaken by U. S. since World War Il. 


Name Status Service Mission 
A 
A-4 oO AF Drone 
Able R&D A ss 
Able | R&D — x 
Adam dis A ss 
Aerobee O/dis AF,.N X 
Aerobee-Hawk R & D A SA 
Aerobee 150 O/dis AF x 
Aeropak R&D A —_ 
Aerosound R&D AF xX 
Agile R&D N AA 
ALBM R&D AF AA,AS 
Alpha Draco R&D AF 
AN/USD-2 R&D A Drone 
Arcas R&D N xX 
Arcon R&D N x 
Argo D-4 R&D AN X 
Argo D-8 R&D xX 
Argo E-5 oO -- xX 
ARM R&D AF ~- 
ASP O/dis NASA X 
Aspan R&D N x 
Asroc R&D N SU 
Astor P N SU 
Astrobee R&D AF x 
Atlas P AF ss 
Atlas-Able R&D NASA X 
‘Atlas-Hustler R&D NASA X 
Automet R&D A _— 
Azon dis AF AS 
B 
Bat dis N AS 
BDM dis AF SA 
Betty 0 N Su 
Big Stick R&D AF ss 
Boar P N AS 
Bold Orion R&D AF AS 
Bolo R&D AF SS 
Bolt — A —— 
Bomarc | P AF SA 
Bomarc I! R&D AF SA 
Bombardment R & D AF AA 
Bulldog R&D N AS 
Bullgoose dis AF AA,AS 
Bullpup P N AS 
Bumper dis A 7 
Cc 
Cajun O/dis A xX 
Caribe R&D N UU,SU 
Cat R&D — xX 
Centaur R&D NASA Sat 
Cherokee R&D AF 
Chopper John R&D A ss 
Claymore R&D A _ 
Cobra R&D A ss 
34 


Name Status Service Mission 
Corporal O/dis A Ss 
Corvus R&D N AS 
Courier R&D A Sat 
Cree R&D AF xX 
Crossbow dis AF AS 
Crow R&D N AA 
D 
Dan dis AF xX 
Dart dis A Ss 
Dash R&D —_ AS 
Dat R&D N UU, 
Drone 
Davy Crockett R&D A —_— 
Deacon P A xX 
Decree R&D A Sat 
Delta P a x 
Dervish R&D A Ss 
Diamondback R&D N AA 
Discoverer R&D AF Sat 
Dove dis N AS,AU 
Duck dis AF AA 
Dyna-Soar R&D AF x 
E 
Eagle R&D N AA,AS 
Envoy R&D _- SA,X 
EX-8 R&D N SU 
Exos R&D N » 4 
F 
Falcon 
GAR-I O/dis AF AA 
Falcon 
GAR-II dis AF AA 
Falcon 
GAR-III P AF AA 
Falcon 
GAR-IV P AF AA 
Falcon 
GAR-9 R&D AF AA 
Falcon 
GAR-11 R&D AF AA 
Far Side dis AF x 
Father John dis a x 
Fire R&D N SS,US 
Firebee oO a x 
Firefly R&D -- - 
Firepower R&D A ss 
G 
Gander R&D AF Drone 
Gapa dis N SA 
Genie oO AF AA,AS 
Gimlet dis AF AS 
Gnat R&D N SA 
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Name Status Service Mission 
Goose dis AF AS,SS 
Gorgon dis N Drone 
Grebe R&D N AS 
H 
Hare R&D AF AA,AS 
Harpy R&D A SA 
Hasp R&D N x 
Hawk 8) A SA 
Hermes dis ry xX 
Hilo R&D A,AF Drone 
Holy Moses dis N AS 
Honest John oO A Ss 
Hopi P N AS 
Hot Point R&D N AS 
Hound Dog R&D AF AS 
HTV dis AF xX 
HVAR O/dis N AS 
1 
Iris P N x 
J 
Jaguar R&D AF AS 
Jason R&D _- x 
Juno | O/dis A xX 
Juno tl O/dis a x 
Juno IV R&D A xX 
Juno V 
(Saturn) R&D NASA X 
Jupiter oO A ss 
Jupiter C oO A xX 
K 
Katie R&D S$S,SU 
KD2B-1 R&D AF.N Drone 
- KD2R-5 O/dis AF,N Drone 
Kingfisher R&D A SA, 
Drone 
L 
Lacrosse 0 A ss 
Lark dis N AA 
Lazy Dog R&D AF AS 
Little Jim R&D A -- 
Little Joe R&D Ss » 4 
Little John P A ss 
Lobber R&D A ss 
Loki oO A SA 
Loki-Wasp oO AN xX 
oon dis N xX 
Low Blow R&D N SA 
Lulu P N AU,SU 
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Name Status Service Mission Name Status Service Mission Name Status Service Mission 


M QB-17 R&D AF _ Drone Strongarm R&D — Xx 
QF-80 R&D AF Drone Subroc R&D N US,SS 
a p ae QF-104 R&D AF Drone Super Talos R&D N SA 
eg A P AF SS Quail GAM-72. O AF  AS,SS Suzano dis ARPA Sat 
wait : -- Po X-10 R&D AF Drone Swallow Pp A Drone 
Mark 39 P N AU 
4 Mark 43 oO N AU,SU R T 
Mark 6 A & D nN ouUS T-33 R&D Xx 
ar N  _UU,US j hs _ 
Matador © O/dis_ += AF = SS esol © i: ap ae Talos Oo NA SA 
os Mauler R&D A SA RAT dis N SU.AU Tart P AF.N — 
MCM R&D AF SA Raven R&D N AS. Tartar p N SA 
Mercury R&D NASA Sat Razon dis AF AS TCBM R&D AF SS 
Midas R&D Sat Recon R&D A ss Teal oO N Drone 
Midgetman R&D AF SS Redeye R&D A SA Terrapin dis N x 
Methuselah R&D AF x Redstone ray A ss Terrier | oO N SA 
Mighty Mouse O/dis N,AS AA Regulus | O/dis N ss Terrior I R&D N SA 
Minuteman R&D AF ss Thor oO AF ss 
MissileA R&D ss on” om Ee Thoric R&D AF SS 
Mrs. V dis ARPA Sat Rockaire “Se a a oe 
or-Agena 
— . =e Thor-Delta R&D NASA X 
N RP-7D R&D A Drone eee &. ae = 
NASA 6-stage R&D NA RP-71 O A Drone _— 
a ae — 7 RP-76 re) A Drone Titan R&D AF SS 
- Tribe R&D ARPA — 
Navaho dis AF ss RP-77 oO A Drone Trit di N ss 
New Horizons R&D — x Ryan M-109 _ —_ _ Transit R £D ARPA Sat 
Nike-Ajax O/dis. © ASS — 
ike-Asp O/dis A x 
Nike-Cajun O/dis A xX s v 
a " Pe a SA Samos 
ike-Zeus A SA Vanguard O/dis N Sat 
Nomad R&D AF SA Ma | He sigue 4 Vout fis NASA Sat 
Notus R&D ARPA Sat > R& ASA X” Vela R&D ARPA — 
Nova R&D NASA X _— ooo: aaa e Viking ae ROR 
SD-1 oO A Drone 
9) SD-2 P A Drone Ww 
0Q-19D oO AF D SDs . , x4 A Drone 
- rone ron F 
Oriole dis AF.N AA $D-4 R&D A Drone a a, - alls al 
Orion R&D ARPA X S$D-5 R&D a Drone ; F AS 
Owl 0 AF Wagtail R&D A 
» 4 Sergeant P 4 ss Wasp R&D N x 
Shepherd R&D ARPA Sat Weapon Able ri) ST 
p Shillelagh RED A 3S White Lance R&D AF AS 
Shrike dis AF x Willow R&D A a 
PD-121 R&D A Drone — 0 N,AF AA Wizard R&D AF SA 
Penny R&D — Drone ae R&D AF X WS-121B R&D AF AS 
Pershing R&D A_ $$ kybolt R&D AF AS Woofus dis 8 
Petrel Ojdis N_ AS Skydart | p AF SCD rone WS-126A R&D AF AA 
Plato dis A SA Skydartii R& AF Drone WS-132A R&D AF AASA 
Pluto S| Pg R&D AF SS 
Pogo R&D N Drone —, ? 4 D ae — 
Polaris R&D N__ US SS —_ > 2. Oe XYZ 
Pontus R&D ARPA — — R&D AF ene 
Private A dis x — ee & X-10 dis AF x 
Private F dis A ss parrow | O/dis N AA X-15 Pp AF.N X 
Purr-Kee &D x Sparrow II dis N AA X-17 R&D AF 
Sparrow III oO N AL XKDB-1 P N Drone 
. Sprayer R&D — — XKD4R-1 0 N Drone 
® SR-199 RED AF 8S XQ-4A R&D AF Dr 
- rone 
Q-2C P AF Drone $S-10 oO A ss XSM-64 Oo AF x 
Q-4 (A) oO AF Drone SS-11 oO A SS,AS YQ-1B oO AF Drone 
Q-5 R&D AF Drone Start R&D AF,N Zuni @] N AA,AS 
LEGEND 
Status Service Mission 
LLL 
R & D—research and development A—Army AA— air-to-air 
P—production AF—Air Force AS—air-to-surface 
O— operational N—Navy AU—air-to-underwater 
O/dis—operational, production discontinued NASA Drone—drone 
dis—discontinued ARPA SA—surface-to-air 
Sat—space-probe 


SS—surface-to-surface 
UU—underwater-to-underwater 
X—experimental 
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Missile Directory and Data 


All projects listed offer contract potential. 
Those projects not in production 
or advanced development have been omitted. 
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This information has been assembled from many sources. The editors express 
thanks to all who assisted. Every attempt has been made to verify missile 
configurations and data. 


AEROBEE (series) 
Service: NASA (IGY) 
Type: Sounding rocket 
Status: In use 


Physical Data 

Height: 38 ft (-200) 

Diameter: 31 in. (-200) 

Weight: 9350 Ib less payload 

Remarks: Whole series of Aero- 
bees exists, and continue to 
evolve. Used very widely as a 
sounding rocket for gathering 
research data. The -200 can 
put 1000-Ilb payload at 200 mi. 


Contractors 


Airframe: Aerojet-General 

Guidance: None or command 

Propulsion: Aerojet-General 

Remarks: Powered portion of 
flight has 22 sec duration on 
= 200. Sea-level thrust is 71,- 
000 Ib. Engine has been proven 
by Army Ordnance. 


ASPAN 
Service: NASA (IGY) 
Type: Sounding Rocket 
Status: Widely used 


Physical Data 

Height: 106 in. (no booster) 

Diameter: 6.5 in.; 20 in. fins 

Weight: 

Remarks: Also called Nike-Asp. 
One of the most successful 
and versatile research rockets. 
About 25 firings this year. 


Contractors 

Airframe: Cooper Dev. Corp. 

Guidance: None 

Propulsion: Allegheny Ballistics 
Lab, Thiokol 

Remarks: Contains various instru- 
ment packages ranging up to 
75 Ib. Uses Type M nike 
booster. Was used during 
Project Eclipse. 
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ATLAS 


Service: Air Force 
Type: ICBM (5000 mi) 
Status: Production 


Physical Data 


Height: 82.5 ft 

Diameter: 10 ft at tanks, 16 ft at 
base 

Weight: 120 tons 

Remarks: Now being equipped 


with ablation nose cones. GE- 
MSVD has $100 million. 


Contractors 
Airframe: Convair, Thompson 
Ramo-Wooldridge 
Guidance: GE/Burroughs, Bosch 
Arma 


Propulsion: Rocketdyne 

Warhead: Sandia Corp., GE-MSVD 

Remarks: Two boosters, 1 sus- 
tainer, 2 verniers, all liquid. 


ATLAS-ABLE 
Service: NASA 
Type: Venus probe launcher 
Status: Development 


Design Data 


Three stage: 1st modified Atlas 
2nd, modified Vanguard 2nd stage 
3rd, improved Vanguard 3rd stage 


Contractors 


Airframe: Convair, Martin 

Guidance: GE/Burroughs, Bosch 
Arma 

Propulsion: Rocketdyne, Aerojet 
Alleghany Ballistics 

Warhead: STL (instrumentation) 
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ATLAS-HUSTLER 
Service: NASA 
Type: Satellite 
Status: Development 


Design Data 


Object is to orbit 3000 Ib pay- 
load. Two stage: Ist modified 
Atlas. 2nd Bell Hustler. AGENA 
will be used as an upper stage 
in future. 


Contractors 


Airframe: Convair 

Guidance: GE, Burroughs 

Propulsion: Rocketdyne, Bell 
(Hustler or Agena) 

Remarks: Allied to Projects MIDAS 
and TRIBE 


BOMARC B 
Service: Air Force, RCAF 
Type: Surface-to-air 
Status: Production 


Physical Data 


Height: 47 ft 

Diameter: 18 ft span 

Weight: 15,000 Ib 

Remarks: Range 450 mi, Mach 5 
above 60,000 ft. 


Contractors 


Airframe: Boeing 

Guidance: Remington Rand, West- 
inghouse 

Propulsion: Thiokol (Solid booster) 
Marquardt (ramijets) 

Warhead: Nuclear, Sandia Corp. 

Remarks: Burns & Roe, Farns- 
worth Elect, AMF, ACF, Food 
Machinery & Chemical, are ma- 
jor in ground support. 


BULLPUP 


Service: Navy, Air Force 
Type: Air-to-surface 
Status: Production 


Physical Data 
Height: 11 ft-2 in. 
Diameter: 1 ft; 3 ft-7 in. span 
Weight: 575 Ib 
Remarks: Liquid prepack engines 
replacing solids. Range over 3 
mi at M2.0 


Contractors 


Airframe: Martin 

Guidance: Martin, Republic (Radio 
Link) 

Propulsion: Reaction Motors 

Warhead: Vary, include nuclear 

Remarks: New Navy version called 
Super Bullpup. Air Force orig- 
inally called missile White 
Lance, now GAM-83 


March 1960 
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CENTAUR 
Service: NASA 
Type: Satellite launcher 
Status: Development 


Physical Data 
Height: 110 ft (est) 
Diameter: 96 in. 
Weight: 
Remarks: Orbit 10,000 Ib close 
in; 2,500 Ib in stationary orbit; 
730 Ib in Moon orbit 


Contractors 
Airframe: Convair 
Guidance: Librascope, Minn- 


Honeywell 

Propulsion: Rocketdyne ist, P&W 
2nd 

Warhead: 

Remarks: Would use XLR-115 


liquid hydrogen second stage 


COBRA 
Service: Marines 
Type: Anti-tank 
Status: Production 


Physical Data 

Height: 30.7 in. long 

Diameter: 6 in. (est) 

Weight: 20 Ib 

Remarks: Wire guided. German 
developed by Boelkow-Entwick- 
lungen, Munich. Carries 5.5-lb 
shaped charge. Also called 
Kobra. 


Contractors 
Airframe: Daystrom Inc. 
Guidance: Wire 
Propulsion: Solid 
Warhead: Shaped charge. 


CORPORAL 
Service: Army 
Type: Surface-to-surface 
Status: Production 


Physical Data 
Height: 45 ft 
Diameter: 30 in.; span 84 in. 
Weight: 11,000 Ib 


Remarks: Preset or command 
guidance. Range 75 mi. Bal- 
listic 

Contractors 


Airframe: Firestone, Gilfillan Bros. 

Guidance: Gilfillan Bros. (com- 
mand) 

Propulsion: Ryan Aeronautical 

Warhead: Sandia Corp. (nuclear) 

Remarks: Limited production fu- 
ture. R. G. Fourneau has ground 
support. 
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CORVUS 


Service: Navy 
Type: Air-to-surface 
Status: Production 


Physical Data 
Height: 
Diameter: 
Weight: 
Remarks: Standoff missile in- 
tended to silence enemy radar 
nets 


Contractors 

Airframe: Temco 

Guidance: W. L. Maxsom, Texas 
Inst. 

Propulsion: Reaction Motors (li- 
quid prepack) 

Remarks: Bulova Research Lab., 
Texas Inst., Horkey - Moore, 
Douglas, Talco Eng., William- 
son Co., Emerson, and ACF are 
all sub-contractors. 


CROSSBOW 
Service: Air Force 
Type: Air-to-surface 
Status: Design 


Physical Data 


No data availabie 

Remarks: No contract activity in 
last year. Being developed as 
countermeasure or destructive 
weapon. Range 200 mi. 


Contractors 
Airframe: Radioplane 
Guidance: Nortronics, Bendix 
Propulsion: Westinghouse (turbo- 
jet) 
Warhead: Countermeasure. 


DELTA 
Service: NASA 
Type: Space Research 
Status: Development 


Physical Data 
Height: 91 ft 
Diameter: 
Weight: 112,000 Ib 
Remarks: First stage Thor, 2nd 
Aerojet AJ-10-118, 3rd Alle- 
gheny ABL-X-248-A5 “Delta’’. 


Contractors 


Airframe: Douglas 

Guidance: Bell Telephone Labs 

Propulsion: Aerojet, Allegheny 
Ballistics 

Payload: 500 Ib in 300 mi Earth 
orbit, or 65 Ib in Moon orbit. 

Remarks: Missile is NASA's at- 
tempt to come up with cheaper 
research vehicle as_ prede- 
cessor to Centaur and other 
long lead time vehicles. 
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DYNASOAR 


Service Air Force 
Type: Orbital glider 
Status: Design 


Physical Data 

Height: Over 100 ft 

Diameter: Same as Saturn 

Remarks: Boeing - Martin team 
were to work on vehicle and 
booster respectively. New pro- 
posal shown in diagram is to 
use modified X-15 with first 
two stages of Saturn. 


Contractors 

Nothing firmed up. 

Airframe: Boeing, NAA (proposed) 

Guidance: Sperry, GE 

Propulsion: Aerojet, Reaction Mo- 
tors, P&W, Rocketdyne 

Vehicle: X-15, Boeing glider 

Remarks: Drawing is A&M artist's 
concept of one DynaSoar pro- 
posal. 


EAGLE 


Service: Navy 
Type: Air-to-air 
Status: development (early) 


Physical Data 
Height: 15-20 ft (est) 
Diameter: 2 ft (est) 
Weight: 2000 Ib (est) 
Remarks: Range 100 mi at M3. 
To be carried on Navy Missileer 


Contractors 
Airframe: Bendix Aviation, Grum- 
man 
Guidance: Bendix, Westinghouse, 
Litton, Ind. 


Propulsion: Thiokol 

Warhead: Neclear 

Remarks: Lots of contract poten- 
tial 


FALCON 1-2 
Service: Air Force 
Type: Air-to-air 
Status: Production 


Physical Data 


Height: 6 ft 5.8 in. 

Diameter: 6.5 in.; span 20 in. 

Weight: 115 Ib (approx.) 

Remarks: Range 5 mi at M 2.5. 
GAR-1 is semi-active homing. 
GAR-2 infrared 


Contractors 


Airframe: Hughes 

Guidance: Hughes 

Propulsion: Thiokol 

Warhead: General Sintering (fuz- 


ing) 
Remarks: Being replaced by 
GAR-3, 4 & 9. 
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FALCON 3-4-9 


Service: Air Force 
Type: Air-to-air 
Status: Production 


Physical Data 


Height: 7 ft 5 in. 

Diameter: 6.5 in., span 26 in. 

Weight: 150 Ib 

Remarks: Over 5 mi range at 
Mach 2.5. Total deliveries of 
Falcon exceed 15,000 rounds 


Contractors 


‘ Airframe: Hughes 
Guidance: Hughes (MA-4) 
Propulsion: Thiokol 
Warhead: GAR-9 Sandia Corp. 
Remarks: Greater thrust, longer 
burning time over original Fal- 
con. Production runs as high 
as 100/week 


GENIE 
Service: Air Force, RAF 
Type: Air-to-air 
Status: Production 


Physical Data 
Height: 8 ft long 
Diameter: 15 in. 
Weight: 900 Ib 
Remarks: Carried on F-89, F-101, 


F-106, P1B Range, 1.5 mi at 
M4. 


Contractors 

Airframe: Douglas 

Guidance: Hughes (MG-12 fire 
control) 

Propulsion: Aerojet-General, Pan- 
da Electronic (fuze) 

Warhead: Nuclear, 1.5 KT 

Remarks: In considerable inven- 
tory. Missile costs $7,000, war- 
head costs $250,000. Frue- 
hauf makes positioning trailer. 


GIMLET 
Service: Navy 
Type: Air launch 
Status: Development 


Physical Data 
Height: 
Diameter: 
Weight: 
Remarks: 


Classified 


Contractors 
Airframe: 
Guidance: none 
Propulsion: Hunter Douglas 
Warhead: 
Remarks: 
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HAWK 


Service: Army, Marines 
Type: Surface-to-air 
Status: Production 


Physical Data 
Height: 16.8 ft 
Diameter: 14 in.; span 48 in. 
Weight: 1275 Ib 
Remarks: Homing guidance, solid 
propellant. Low-level (100 ft) 
missile. Range 20 mi. 


Contractors 

Airframe: Raytheon, Northrop, 
Temco 

Guidance: Raytheon 

Propulsion: Aerojet, Norris Ther- 
midor (case) 

Warhead: Picatinny Arsenal 

Remarks: Food Machinery & Chem- 
ical, Eclipse Pioneer, Goodyear 
have ground support 


HONEST JOHN 
Service: Army 
Type: Surface-to-surface 
Status: Production 


Physical Data 
Height: 27 ft 
Diameter: 30 in. 
Weight: 5800 Ib 
Remarks: Warhead is nuclear or 
conventional, Range 12 mi. 


Contractors 
Airframe: Douglas, Emerson Elect. 
Guidance: None 
Propulsion: Thiokol, Hercules 
Warhead: 762 mm atomic 
Remarks: Rock Island Arsenal has 
ground support 


HOUND DOG 


Service: Air Force 
Type: Air-to-ground 
Status: Production 


Physical Data 
Height: 42 ft long 
Diameter: 12-ft span 
Weight: 11,000 Ib 
Remarks: First fired from B-52 in 
April 59. Range is 500+ mi 
at M1-0 


Contractors 

Airframe: North American Avia- 
tion 

Guidance: NAA Autonetics 

Propulsion: P&W (J-52) 

Warhead: Sandia Corp., (nuclear- 
20MT) 

Remarks: Self contained, little 
support equipment necessary; 
Coleman Eng. and Space Corp. 
have some contracts. 
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JUPITER 
Service: Army 
Type: 1RBM (1500 mi) 
Status: Production 


Physical Data 
Height: 60 ft 
Diameter: 105 in. 
Weight: 110,000 Ib 
Remarks: Thrust is 150,000; 
guidance, all inertial 


Contractors 


Airframe: Chrysler, ABMA 

Guidance: Ford Instrument, Mo- 
torola 

Propulsion: Rocketdyne 

Warhead: CTL, Goodyear (nose 
cone shield) 

Remarks: Chrysler, General Mills, 
Fruehauf, Gamm Trailer, Water- 
town Arsenal, have ground sup- 
port 


LACROSSE 
Service: Army 
Type: Surface-to-surface 
Status: Production 


Physical Data 
Height: 19 ft 
Diameter: 20.5 in.; 108 in. span 
Weight: 2300 
Remarks: Command guidance. 
Range 20 mi at M2.0. Devel- 
oped by Cornell Labs. 


Contractors 
Airframe: Martin-Orlando 
Guidance: Federal Tel Labs 
Propulsion: Thiokol-Redstone 
Warhead: Solar, GE 
Remarks: Annual resupply costs 
to be about $400,000 


LITTLE JOE 
Service: NASA 
Type: Mercury test launch 
Status: Development 
Remarks: Eight clustered solid 
propellants 


Contractors 


Airframe: NAA, McDonnell 

Guidance: Minn.-Honeywell, Lear, 
Waste King, Sperry 

Propulsion: Thiokol 4 Pollox, 4 
Recruit 

Remarks: Little Joe is designed 
to test boiler plate mock up 
of Mercury capsule. The de- 
sign of the pilot escape system 
was proven. Atlas, Redstone, 
Jupiter tests will also be run. 
Not illustrated in this direc- 
tory. 
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LITTLE JOHN 
Service: Army 
Type: Surface-to-surface 
Status: Production 


Physical Data 
Height: 14.5 ft 
Diameter: 12.5 in. 
Weight: 800 Ib 
Remarks: Unguided artillery 
weapon. Range up to 30 mi. 


Contractors 


Airframe: Emerson Elect, Douglas 

Guidance: None 

Propulsion: Alleghany Ballistics 
Lab. 

Warhead: Picatinny Arsenal 

Launchers: Rock Island Arsenal 


LOKI 
Service: Army 
Type: Surface-to-air 
Status: Production-operation 


Physical Data 
Height: 
Diameter: 
Weight: 
Remarks: No guidance, one solid 


propellant rocket, fired in sal- 
vos 


Contractors 
Airframe: East Coast Aeronautics 
Guidance: none 
Propulsion: Grand Central Rocket 
Warhead: (conventional) 
Remarks: Bendix holds contract 
for launchers 


MACE 
Service: Air Force, NATO 
Type: Surface-to-surface 
Status: Production 


Physical Data 
Height: 40 ft long 
Diameter: 29 ft span 
Weight: 14,000 Ib (no booster) 
Remarks: Range 600+ mi at 35,- 
000 ft, M0O.9 for low-level run 
in. Cost $150,000 


Contractors 


Airframe: Martin 

Guidance: Goodyear, ATRAN; AC 
Spark Plug, Inertial 

Propulsion: Thiokol (solid booster) 
Allison (J-33) 

Warhead: Nuclear 

Remarks: Goodyear builds Trans- 
launcher, Four Wheel Drive 
makes prime mover. 
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MINUTEMAN 
Service: Air Force 
Type: ICBM (5500 mi) 
Status: Development 


Physical Data 

Height: 55 ft 

Diameter: 5 ft 

Weight: 80,000 Ib 

Remarks: 2nd generation, 3 
stages. To be stored, fired from 
hard silos, and mobile plat- 
forms 


Contractors 


Airframe: Boeing 

Guidance: NAA Autonetics (180- 
Ib inertial) 

Propulsion: Thiokol, 1st; Aerojet, 
2nd & 3rd 

Warhead: Avco (nose cone) 

Remarks: Utility Trailers, Radia- 
tion Inc., Beech, United Elec- 
trodynamics have special 
ground equipment. 


NIKE HERCULES 
Service: Army 
Type: Surface-to-air 
Status: Production 


Physical Data 


Height: 39 ft (with booster) 
Diameter: 31.5 in.; span 90 in. 
Weight: 10,000 Ib (with booster) 
Remarks: Range 20 mi at M 3.3. 
Radio-command guidance 


Contractors 

Airframe: Western Elec., Douglas 

Guidance: Bell Tel Labs. 

Propulsion: Thiokol, Borg-Warner 

Warhead: Sandia Corp., GE Instru- 
mentation, Avco (nose cone) 

Remarks: Douglas, AMF, Western 
Elec. Fruehauf, ground support 


NIKE ZEUS 
Service: Army 
Type: Anti-missile 
Status: Development 


Physical Data 


Height: 55 ft with booster 

Diameter: 90 in. (est) 

Weight: 20,000 Ib with booster 

Remarks: Command, guidance, 
range about 200 mi at M7.0 


Contractors 


Airframe: Western Electric, Bell 
Tel Labs., Douglas 

Guidance: Western Electric, Bell 
Tel Labs. 

Propulsion: Thiokol, Hercules 

Warhead: Sandia Corp. 

Remarks: Douglas has ground 
support. Could have tremen- 
dous contract potential. $590 
million now obligated. 
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NOVA 
Service: NASA 
Type: Satellite launcher 
Status: Design 


Physical Data 


Height: 275 ft (est) 

Weight: 4,500,000 Ib (est) 

Remarks: Up to 5 stages. Could 
orbit 75 ton “space lab’’ at 300 
mi or soft land 10 tons on 
moon 


Design Data 


Stage 1: Four 1.5 million Ib F-1 
engines 

Stage 2: One 1.5 million F-1 en- 
gine 

Stage 3: One 80,000 Ib liquid H, 
engine 

Stage 4: One 40,000 Ib liquid H, 
engine 

Stage 5: One 6000 Ib storable 
liquid 


PERSHING 
Service: Army 
Type: Surface-to-surface 
Status: Development 


Physical Data 

Height: 35-40 ft 

Diameter: 6 ft (est) 

Weight: 32,000 Ib (est) 

Remarks: Range 500 mi, inertial 
guidance, nuclear warhead. 2nd 
generation missile, will replace 
Redstone. 


Contractors 


Airframe: Martin 

Guidance: Bendix-Teterboro 

Propulsion: Thiokol-Redstone 

Warhead: Sandia Corp. (nuclear) 

Remarks: Thompson Ramo-Wool- ate 
dridge, transporter-erector aay 


POLARIS 
Service: Navy 
Type: IRBM (1800 mi) 
Status: Development 


Physical Data 


Height: 28 ft 

Diameter: 4.5 ft 

Weight: 28,000 Ib 

Remarks: 2-stage solid missile, 
16 will be carried in each of 9 
nuclear submarines. Thrust is 
about 100,000 Ib. 


Contractors 


Airframe: Lockheed 

Guidance: MIT, GE _ (missile); 
Autonetics, Sperry (ship) 

Propulsion: Aerojet 1st, Aerojet & 
Thiokol 2nd 

Warhead: GE (nosecone), AEC 

Remarks: Interstate Electronics. 
Trernendous contract potential. 
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QUAIL 
Service: Air Force 
Type: Air launch (diversionary) 
Status: Production 


Physical Data 

Height: 13 ft long (approx) 

Diameter: 1.5 ft; 5.6 ft span (ap- 
prox) 

Weight: 1,200 Ib 

Remarks: Range 200 mi at M 0.9. 
Made almost entirely of rein- 
forced plastics. 


Contractors 
Airframe: McDonnell ($45 million) 
Guidance: Summers Gyroscope 
Propulsion: GE (J-85) 
Warhead: Counter measures 
Remarks: Designed to make B-52 
and B-47 “invisible’’ to radar. 


REDEYE 
Service: Army, Marines 
Type: Surface-to-air 
Status: Production 


Physical Data 


Height: 45 in. long 

Diameter: 3-4 in. 

Weight: less than 20 Ib 

Remarks: Shoulder-fired, bazooka 
type weapon, fired against low 
aircraft. 


Contractors 
Airframe: Convair 
Guidance: Heatseeker 
Propulsion: Army Arsenals 
Warhead: High explosive 
Remarks: Convair known to have 
over $6 million as prime. 


SATURN 
Service: NASA 
Type: Satellite launcher 
Status: Design 


Physical Data 
Height: 200 ft (est) 
Weight: 1,160,000 Ib 
Remarks: Orbit 19,900 Ib at 300 
mi; 3,300 Ib at 24,000 mi. 
First launch in 1963. 


Design Data 


Stage 1: Eight 187,500 Ib H-1 en- 
gine 

Stage 2: Twin chamber Titan 1st 
stage 

Stage 3: Two 150,000 liquid H, 

Stage 4: XLR-115 liquid H, 

Remarks: Will receive big portion 
of NASA vehicle-budget. Presi- 
dent Eisenhower mentioned in 
budget speech. Convair prime. 
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SCOUT 
Service: NASA, UK 
Type: Satellite launcher 
Status: Design 


Design Data 
Stage 1: Aerojet Senior 
Stage 2: Improved Sergeant 
Stage 3: Scaled-up 3rd stage Van- 
guard 
Stage 4: Improved ABL X-248 


Contractors 

Airframe: Chance Vought 

Guidance: Minn.-Honeywell 

Propulsion: Aerojet, Allegheny 
Ballistic Lab, Thiokol 

Remarks: UK will use vehicle be- 
ginning in 1961. Should be in 
use at NASA by late 1960. 


SERGEANT 


Service: Army 
Type: Surface-to-surface 
Status: Production 


Physical Data 
Height: 30 ft 
Diameter: 31 in. 
Weight: 11,000 Ib 
Remarks: Range 75 mi at M3.5 
under 50,000 Ib solid thrust. 


Contractors 
Airframe: Sperry-Utah, JPL ($42 
million) 
Guidance: Sperry, Minn.-Honey- 
well, Lear 


Propulsion: Thiokol 

Warhead: Conventional, nuclear 

Remarks: Air transportable. Has 
unique self-leveling launcher. 


SHILLELAGH 


Service: Army 
Type: Surface-to-surface 
Status: Development 


Physical Data 
Height: 
Diameter: 
Remarks: Light-weight missile for 
close-in support of troops. May 
be renamed ‘“‘Pentomic.” 


Contractors 


Airframe: Ford Aero Div. 

Guidance: Raytheon 

Propulsion: Ordnance Tank Auto- 
motive Command 

Warhead: Army Arsenals 

Remarks: Should be operational 
by mid-1960. Total of about 
$25 million let. 
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SIDEWINDER 


Service: Navy, Air Force, NATO 
Type: Air-to-air 
Status: Production 


Physical Data 
Height: 9 ft 
Diameter: 5 in. 
Weight: 155 Ib 
Remarks: Heat seeker, pilot must 
lock on target. 5000 yd at M 
2.5. 


Contractors 


Airframe: Philco, GE, Norris Ther- 
mador, Hunter Douglas 

Guidance: Philco, Electronics Corp. 
of America 

Propulsion: Naval Powder Factory 

Warhead: Bulova, Eastman Kodak, 
Hamilton, Minn.-Honeywell, El- 
ken 


SIDEWINDER-1C 
Service: Navy, AF, NATO 
Type: Air-to-air 
Status: Development 


Physical Data 
Height: 
Diameter: 
Weight: 
Remarks: 2nd generation model 
of original Sidewinder. Testing 
at China Lake. 


Contractors 
Airframe: Philco 
Guid : 
Propideion: Believed same as 
Warhead: ) Sidewinder 1A 
SKY BOLT 


Service: Air Force 
Type: Air-to-surface (ALBM) 
Status: Design 


Physical Data 
Height: 
Diameter: 
Weight: 
Remarks: Originally Bold Orion 
and ALBM. Range 1000 mi, 
launched from B58 and B52 at 
40 to 50 deg from horizontal. 


Contractors 


Airframe: Douglas 

Guidance: Nortronics or GE 

Propulsion: Aerojet-General 

Warhead: GE (nose cone), (nu- 
clear) 

Remarks: Could be one of Air 
Force’s biggest new programs 
in 1960, or could flop. 
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SKYDART 


Service: Air Force—ARDC 
Type: Target missile 
Status: Production 


Physical Data 

Height: 6.6 ft long 

Diameter: 20.8-in. span 

Weight: 50-100 Ib 

Remarks: Used as a rocket pow- 
ered aerial target for Side- 
winder and Falcon missiles. 
Flare on tail gives 90 sec target 
source. 


Contractors 

Airframe: Curtiss-Wright 

Guidance: None 

Propulsion: Grand Central & dual- 
solid) 

Warhead: None 

Remarks: Being built at Santa 
Barbara Div. About $470,000 
has been let initially. 


SLAM 


Service: Air Force 
Type: Surface-to-surface 
Status: Early development 


Physical Data 

Height: No physical data 

Diameter: available 

Remarks: Low-altitude, super- 
sonic ramjet with nuclear 
powerplant. Preliminary work 
done in project Pluto. Industry 
studies also known as BOLO 
and BIG STICK. 


Contractors 


Airframe: Convair 
Guidance: Chance Vought 
Propulsion: Marquardt 
Warhead: AEC (nuclear) 


SPARROW Ill 
Service: Navy 
Type: Air-to-air 
Status: Production 


Physical Data 
Height: 12 ft long 
Diameter: 8 in.; span 40 in. 
Weight: 380 Ib 
Remarks: Range 5 mi at M 2.5. 
Liquid prepack replaces solid 


Contractors 

Airframe: Raytheon 

Guidance: Raytheon 

Propulsion: Reaction Motors 

Warhead: Corning Glass, Elgin 
Watch, Naval Ord. Lab. 

Remarks: Electronic controlled 
homing 
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SS-10, SS-11 
Service: Army, NATO 
Type: Anti-tank 
Status: Production 


Physical Data 

Height: SS-10, 34 in.; SS-11, 46 
In. 

Diameter: 6.5 in. (approx.) 

Weight: SS-10, 33 Ib; SS-11, 64 
Ib 

Remarks: Wire guided. Over 23,- 
000 rounds already produced. 


Contractors 


Airframe: Nord-Paris 
Government oper- 


mrs ated Direction des 
~via Etudes et Fabrica- 
Warhead: 


tions D’Armement 


SUBROC 


Service: Navy 
Type: Surface-to-underwater 
Status: Development 


Physical Data 
Not Available 


Remarks: Has aerodynamic and 
hydrodynamic surfaces. 


Contractors 


Airframe: Goodyear ($65 million) 

Guidance: Kearfott Librascope 

Propulsion: Aerojet/General, Thio- 
kol 

Warhead: Nuclear 

Remarks: Advanced tactical mis- 
sile for destroying submarines. 
Can be fired from underwater 
as well as surface. 


Classified 


TALOS 


Service: Navy 
Type: Surface-to-air 
Status: Production 


Physical Data 

Height: 30 ft (with booster) 

Diameter: 30 in. 

Weight: 3000 Ib, 7000 Ib with 
booster 

Remarks: Developed by Applied 
Physics Lab. of Johns Hopkins. 
Range 65 mi, at M 2.7. 


Contractors 


Airframe: Bendix, McDonnell 

Guidance: Sperry, Farnsworth 

Propulsion: McDonnell (ramjet) 
Allegheny Ballistics Lab. 

Warhead: Nuclear and conven- 
tional Sandia Corp., Melpar Inc. 

Remarks: Beam riding guidance, 
GE makes electric lift to get 
missile to deck level. 


TARTAR 


Service: Navy 
Type: Surface-to-air 
Status: Production (pilot) 


Physical Data 
Height: 15 ft (est) 
Diameter: 3 ft-5 in. span 
Weight: 1500 Ib . 
Remarks: Range 12 mi at super- 
sonic speed. Advanced Ter- 
rier. Beam rider « 
Contractors 
Airframe: Convair 
Guidance: Sperry, Reeves, West- 
ern Electric 
Propulsion: Aerojet-General 
Warhead: Corning Glass, Diamond 


Ordnance Lab. 
Remarks: Production contract 
about $35 million 
TERRIER 
Service: Navy, NATO 
Type: Surface-to-air 
Status Production 


Physical Data 


Height 15 ft, 27 ft with booster 
Diameter 13 in., span 3 ft-10 in. 
Weight: 3000 Ib with booster 
Remarks: Range about 10 mi un- 
der solid booster at M 2.5 


Contractors 


Airframe: Convair 

Guidance: Sperry, Reeves West- 
ern Electric 

Propulsion: Allegheny Ballistics 
Lab. 

Warhead: Corning Glass, Diamond 
Ordnance Lab. 

Remarks: Radar beam seeking 
guidance 


THOR 
Service: Air Force, UK 
Type: IRBM (1500 mi) 
Status: Production 


Physical Data 


Height: 65 ft 

Diameter: 8 ft 

Weight: 110,000 Ib 

Remarks: Liquid rocket and two 
verniers produce over 150,000 
Ib thrust. Over 65 rounds fired 


Contractors 

Airframe: Douglas 

Guidance: AC Spark Plug (inertial) 

Propulsion: Rocketdyne, main and 
vernier 

Warhead: GE (Mk-2 nose cone) 

Remarks: Food Machinery makes 
transporter/erector 
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THOR-ABLE 
Service: NASA 
Type: Satellite launcher 
Status: Development 


Physical Data 


Height: 90 ft 

Diameter: 96 in. at base 

Weight: 110,000 Ib 

Remarks: Three stages, Launched 
Explorer VI. Deep space probe. 


Contractors 
Airframe: Douglas, Space Tech 
Labs. 
Guidance: GE-MSVD 
Propulsion: Rocketdyne 1st, Aero- 
jet 2nd, ABL 3rd. 
Warhead: Instrumentation by va- 
rious contractors. 


THOR-HUSTLER 
Service: NASA 
Type: Satellite launcher 
Status: Development 


Physical Data 
Height: 78 ft-3 in. 
Diameter: 96 in. at base 
Weight: 108,500 Ib 
Remarks: Launching series of dis- 
coverer vehicles. 


Contractors 


Airframe: Douglas 

Guidance: GE-MSVD 

Propulsion: 1st Rocketdyne, 2nd 
Bell 

Payload: GE, B. F. Goodrich (nose 
cone) 

Remarks: MIDAS, and SAMOS 
projects closely tied in to this 
program. 


TITAN 
Service: Air Force 
Type: ICBM 
Status: Development 


Physical Data 


Height: 90 ft 

Diameter: 1st, 10 ft; 2nd 8 ft 

Weight: 220,000 Ib 

Remarks: To be fired from hard 
sites. lst stage tests good, 2nd 
stage bad. Martin reorganized 
whole program. 


Contractors 


Airframe: Martin ($385 million) 

Guidance: MIT, AC Spark Plug 

Propulsion: Aerojet, Ist & 2nd 

Warhead: Avco (nose cone, $210 
million) 

Remarks: AMF chief launch equip- 
ment contractor has over $100 
million. Kaiser Steel makes 
erector. 
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WAGTAIL 


Service: Air Force 
Type: Air-to-surface 
Status: Design 


Physical Data 
Height: 
Diameter: 
Weight: 
Remarks: Range, probably over 
25 mi. Being developed to fol- 
low terrdin at low levels 


Contractors 


Airframe: Minn.-Honeywell 
Guidance: Minn.-Honeywell 
Propulsion: not awarded 

Warhead: Sandia Corp., Minn.- 

Honeywell 


WEAPON ABLE ; 


Service: Navy 
Type: Surface-to-underwater 
Status: production 


Physical Data 
Height: 8.5 ft 
Diameter: 12.75 in. 
Weight: 500 Ib 
Remarks: Fired from destroyers 
against submarines 


Contractors 
Airframe: Avco 
Guidance: None 
Propulsion: Naval Ordnance Lab. 
Warhead: Naval Ordnance Lab. 


ZUNI 


Service: Navy 
Type: Air-to-surface 
Status: Production 


Physical Data 
Height: 110 in. 
Diameter: 5.0 in. 
Weight: 107 Ib 
Remarks: Can be armed with va- 
rious warheads. 


Contractors 
Airframe: Bridgeport Brass 
Guidance: None 
Propulsion: Naval Ordnance Lab. 
Warhead: Lansdowne Steel & Iron 
Remarks: To replace HVAR 
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ABLE—Army missile for direct 
support to battle group. Light- 
weight, with high degree of accura- 
cy and mobility. Feasibility studies 


at Armour, Cornell Aeronautical 
Lab., General Electric, Minne- 
apolis-Honeywell, Martin, Douglas 
Army. 


ABLE-STAR—Vehicle to be used 
with Thor booster for launching 
Courier and Transit satellites. Space 
Technology Labs is prime; Aerojet 
General heads propulsion team. 


AEROSCORE “C” — Optic-elec- 
tronic system for measuring trajec- 
tories of missiles. Installed in 
drones. Aerojet-General. 


AGENA-—Slated for use as second 
stage with Atlas and Thor. Air 
Force plans to use it to place large 
payloads into Earth and Moon or- 
bits. Was used as Thor second 
stage in Discoverer program, and 
attained first polar orbit. Lockheed 
builds the vehicle, Bell the engine. 
Formerly under ARPA’s Project 
Tribe. 


AGILE — Navy air-to-air missile. 
Bendix, Grumman. 
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Research and Development 


Projects 


Space programs, 
missiles, 
propulsion studies 


Many of the programs listed here are highly classified and only sketchy 
information is available. But, these programs are indicators of strategy and 
advanced planning. Knowledge of them is essential to companies thinking 


of a future in aerospace. 


ALRI—Airborne Long Range In- 
put. Seaward extension of SAGE 
system by radar station in an RC- 
121 aircraft. 


AN/AMQ-15 — Weather Recon- 
naissance Systems Program; begun 
in September, 1958. May be inte- 
grated into multijet aircraft. Bendix, 
Boeing. 


AP-2—Follow on to Polaris with 


3000 mi range. Proposal stage. 
Lockheed. 
ARCAS—Navy atmospheric re- 


search rocket, using solid propel- 
lant, for lifting 12-lb payload to 
200,000 ft. Parachute-recoverable. 
Atlantic Research. 


ARCON—Navy solid-propellant re- 
search rocket. Can lift to 40 Ib to 
70 miles. Atlantic Research. 


ARM (WS-121B)—Anti-radar mis- 
sile, believed air-to-ground. Air 
Force. 


ASROC — Anti-submarine rocket. 
Launched underwater. Covers most 
of distance through air, then re- 
enters water to seek its target by 
acoustical homing. Solid propel- 
lant. Replaces Rat. Minneapolis- 
Honeywell, Sandia, Universal 
Match. 


ASTOR — Anti-submarine torpedo 
ordnance rocket. Water and air 
trajectory. Based on vehicle the size 
of a Mark 18 torpedo. Nuclear war- 
head. Westinghouse. 


ASTRO—Artificial Satellite Time 
and Radio Orbit. Name for naviga- 
tional satellite. 


ASTRONOMICAL OBSERVA- 
TORIES—NASA basic research 
program for mounting telescopes on 
stabilized orbital platforms. Tele- 
scopes will study X-ray, ultraviolet 
and infrared radiations from sun 
and stars. Preliminary study con- 
tracts have been awarded to a num- 
ber of universities. NASA is con- 
sidering proposals on further re- 
search. First orbiting observatories 
are expected within five years. 


ATLANTIS—Navy program for 
underwater defense line against 
enemy subs. 


ATOMIC CLOCK—NASA Project 
to test Einstein’s General Theory of 
Relativity by comparing atomic 
clock in satellite with atomic clock 
on earth. Clock, using ammonia, 
being developed by Hughes Aircraft. 
Clock with cesium being developed 
by National Bureau of Standards. 
Study contract held by MIT. Tar- 
get date on project: 1961. 
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AUTOMET—Proposed solid pro- 
pellant close-support missile for 
Army use. 


AZUSA— Integration system. Elec- 
tronic tracker of missiles used on 
all major missile shots. Predicts 
course and impact area. Mark II 
system now coming into being. Con- 
vair. 


BDM (WS-126A) — Bomber De- 
fense Missile; design adapted from 
Hawk. General Electric, Raytheon, 
Hughes. 


BIG STICK—Nuclear-ramjet mis- 
sile. Air Force, Convair. 


BMEWS—Ballistic Missile Early 
Warning System with 3000-mi 
range radar screens. Bases will be 
at Thule, Greenland; Clear, Alaska; 
and Scotland. 


BOLO—North American’s nuclear- 
ramjet missile. Air Force. 


BOMBARDMENT — Air - to - air 
missile being developed by North 
American and the Air Force. 


CENTAUR — Atlas with _liquid- 
hydrogen second stage. Vehicle 
could orbit 10,000-lb weather or 
communication satellites; and soft- 
land 730-lb payloads on the moon. 
Convair is prime and Pratt & Whit- 
ney supplies the liquid-hydrogen 
engines. First firing is slated for 
early next year under NASA di- 
rection. 


CHOPPER JOHN—Army helicop- 
ter-launched version of Honest John 
missile. 


CLAYMORE—Secret Army proj- 


ect, reportedly an anti-personnel 
missile. 


COSMOS — Aerojet-General pro- 
posal for liquid-fueling boosters 
ranging from six to 14-million-Ib 
thrust. 


CREE—Air Force research rocket 
for aircraft escape capsule ejection 
at high altitudes. Cook Research 
Lab. 


DAVY CROCKETT—Armny tacti- 
cal missile to be fired from bazooka- 
type weapon. Martin. 
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DEFENDER—Entire ARPA effort 
in ballistic missile defense. Planning 
extends to about 1980. Project con- 
sists of over 50 programs. These in- 
clude Esar, flexible ground-based 
radar; Glipar, a missile defense 
study group; Pincushion, many- 
frequency radar to be located on 
Kwajalein in the Marshall Islands; 
and Tradex, advanced version of 
BMEWS radar. 


DELTA—NASA space launch ve- 
hicle for 1960-62. Three stage. 
Douglas is prime, providing Thor 
first stage. 


DERVISH—Initially developed as 
replacement for Mighty Mouse. 
Subsequently proposed to Army. 
Program partly reactivated by Army 
in late °58. Spin-stabilized, solid 
propellant. Northrop, Thiokol. 


DIAMOND - BACK — Improved 
version of Sidewinder; will be iden- 
tified as SARAH. May be fitted 
with liquid-packaged propellants. 
Naval Ordnance Test Station, 
Philco. 


DOORKNOB—Test rocket, being 
developed in single and two stage 
versions by Sandia Corp. 


DUCK — Bombardment defense 
missile for armament of long-range 
and supersonic bombers. Des: WS- 
102 A/L. Fairchild. 


ECHO—Experimental passive com- 
munications satellite slated for orbit 
this Spring. NASA project uses a 
100-ft diam aluminized Mylar 
sphere which is inflated in space 
after launching by Delta vehicle. 


EX-8—Anti - submarine, _rocket- 
powered torpedo missile. Speeds 
may exceed 150 knots. Reportedly 
a new method of cavitation. Control 
has been developed to decrease drag 
and noise. Aerojet-General, Bendix. 


EXOS — Air Force experimental 
project to measure cosmic ray in- 
tensities from ground level to rocket 
ceiling. Total pulse or count rate 
per sec will be relayed to a ground 
station. 


F-1—Single chamber rocket engine 
designed to produce 1.5 million-Ib 
thrust. North American heads de- 
velopment under Nova program. 


FIREFLY—Guided missile for fire- 
fighting. In R&D at Solar Aircraft. 


GNAT—Navy surface-to-air rocket. 
Naval Ordnance Lab. 


GREBE—Navy air-to-surface mis- 
sile. 


HARE—Missile that would fly on 
fuel scooped from atmosphere. Oxy- 
gen would be rendered atomic by 
ultra-violet radiation into individual 
atoms. 


HAS—Multi-stage test vehicle of 
seven Viper engines and one Nike 
or Lance. This $30,000 recoverable 
vehicle could carry 60 Ib payload 
500 miles high. Sandia. 


HERO—Navy BuWeap project ex- 
ploring electromagnetic radiation 
and its relation to storing, handling 
and delivering missiles. 


HETS—High environmental test 
system to give Air Force a low cost 
means of testing ballistic missile 
equipment at low altitudes and 
eventually sending payloads to the 
moon. 


HOPI—Navy medium-range air-to- 
surface missile for carrier-based 
aircraft with nuclear capability. 
Naval Ordnance Test Station. 


HOT POINT—For anti-aircraft 
bombing. Can also be employed 
against marine targets. Nuclear war- 
head. Navy. 


HUGO—Long range project for 
improved weather prediction. Nike- 
Cajun rocket used to thrust 38-lb 
instrument package close to 100 mi 
high. Camera (70 mm) then photo- 
graphs cloud cover over about 500,- 
000 sq mi. Project is sponsored by 
the ONR and the Weather Bureau. 


IRIS—Navy, sounding rocket simi- 
lar to Aerobee-Hi. Has solid fuel, 
can take 100-lb payload to 200 
miles altitude. Weighs 1000 Ib, is 
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RESEARCH AND DEVELOPMENT PROJECTS . . . continued 


Over 120 aerospace projects have been actively 
researched; Some now dormant because of 


funding difficulties 


15-ft long and has 12-in. diam. 
Atlantic Research. 


JAGUAR—Test program exploring 
capability of air-launched sounding 
rocket operations in remote areas. 
Four-stage rockets are designed to 
send instrumented payloads over 
500 mi high. NASA. 


JULIE—Underwater detection sys- 
tem firing small explosive charges 
from aircraft or submarines. In ad- 
vanced development under Day- 
strom Inc. and Western Electric’s 
Bell Telephone Labs. 


KATIE — Navy surface-to-surface 
and anti-sub torpedo launched by 
16-in. guns. Has nuclear capability. 


KINGFISHER—Air Force diver- 
sionary supersonic drone, 38-ft 
long. Launched from B-52 bomber. 
Lockheed. 


LAZY DOG—Air Force air-to- 
surface missile launched from low 
flying aircraft as anti-personnel mis- 
sile. Very small. 


LOBBER—Proposed solid propel- 
lant supply missile. 35 Ib, reuseable. 
Convair. 


LOKI—Army surface-to-air un- 
guided rocket. Has solid charge, 
and three-inch diam. Bendix, East 
Coast Aeronautics, Grand Central 
Rocket. 


LONGSIGHT — ARPA program 
for conceptual studies and explora- 
tory research on advanced weapons 
and weapon systems. 


LULU—Navy project for an anti- 
sub missile with a nuclear warhead. 


MADRE—Radar system capable 
of seeing over the horizon. De- 
veloped by Naval Research Lab. 
Bounces relatively low frequency 
signals off the ionosphere, stores 
and compares them on magnetic- 
drum receiving equipment. 
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MARK 44—Navy rocket-assisted 
anti-sub torpedo launched from air- 
craft. General Electric. 


MARK 46—Navy anti-sub torpedo 
with radar-homing device. Aerojet- 
General. 


MAULER — Army surface-to-air 
weapon, against low-flying aircraft. 
Infrared guidance. Convair, General 
Electric, Martin, Raytheon, Sperry. 


MERCURY—Top priority NASA 
project to develop a life-sustaining 
capsule capable of being fired into 
orbit and returned safely to Earth. 
Program will study psychological 
and biological aspects of space en- 
vironment; costs are expected to ex- 
ceed $275 - million. Preliminary 
200-mile flights in Redstone mis- 
siles are slated for this summer; 
first manned orbit may come next 
year. McDonnell is prime contrac- 
tor. Convair supplies the Atlas 
boosters. Other firms in the pro- 
gram: Collins Radio, communica- 
tions systems; Thiokol, retro- 
rockets; Grand Central Rocket, 
escape rockets; Minneapolis-Honey- 
well, stabilizers and control systems; 
Bell Aircraft, hydrogen peroxide 
jets; Perkin Elmer, periscope sys- 
tem; Minneapolis-Honeywell, stabi- 
lizers and control; Chrysler, Red- 
stone boosters. 


METEOR—NASA project studying 
effects on plasma sheath on objects 
re-entering atmosphere. 


METHUSELAH (X-7A3) — Air 
Force surface-to-surface experimen- 
tal ramjet testing vehicle. 


MIDAS — Missile Defense Alarm 
Satellites for detecting enemy ICBM 
launchings. Project calls for about 
six satellites in pole-to-pole orbits. 
These would detect infrared radia- 
tion from blast-off. Over $300- mil- 
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lion will have been spent on Midas 
by the end of FY 1960. Project was 
transferred from ARPA to the Air 
Force last year. Lockheed Missile 
Systems Div., is prime. 


MINITRACK — Radar - tracking 
network for satellites. NASA will 
spend $4.75 million in fiscal 61. 


MISSILE B & MISSILE C—Army 
missiles under study as improve- 
ments over Honest John and Little 
John support weapons. 


MISSILE D—Pershing, developed 
as tactical replacement for Red- 
stone. Army. 


MRS. V—Study contract of maneu- 
verable, recoverable space vehicles. 
ARPA no longer developing and 
there has been no official reassign- 
ment. 


NIMBUS—Meteorological satellite 
project, to follow NASA’s TIROS 
series. Thor Agena (B) will boost a 
650-Ib satellite into a 600-mile 
polar orbit for weather observation 
by infrared, television, and other 
techniques. 


NOTUS — Entire communications 
satellite project including Task 
Courier, Task Steer, and Task De- 
cree. Funded and managed by 
ARPA though slated for eventual 
transfer to the Army. Was budgeted 
for $170-million in Fy 1960. 


NOVUS — Grand Central Rocket 
Co. proposal for a 14.4-million-lb- 
thrust solid propellant booster com- 
posed of six clustered 2.4-million- 
Ib-thrust-boosters. 


ORION—ARPA program for us- 
ing controlled nuclear pulses for 
space vehicle propulsion. Feasibility 
study conducted by General 
Atomic, div. of General Dynamics. 
Part of Project Longsight. 


PLUTO—Program to demonstrate 
feasibility of high-temperature air- 
cooled reactors for ramjets. Uni- 
versity of California’s Lawrence 
Radiation Lab is conducting re- 
search for AEC. Atomics Inter- 
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national, div. of North American 
Aviation, has aided in materials 
problems. 


PONTUS—ARPA R&D program 
through U. S. universities to obtain 
major improvements in structural 
and power conversion materials. 


PRESS—ARPA experiments to de- 
termine efficiency of radar to detect 
and identify ballistic missile war- 
heads. Part of Project Defender. 


PRINCIPIA — ARPA R&D pro- 
gram to obtain a solid propellant 
with 10 to 20 per cent greater spe- 
cific impulse than any now known. 


PROJECT FIRE — Part of pro- 
jected family of Army short range 
missiles. Length about 12 ft. Liquid 
rocket motor. Chance - Vought, 
North American Aviation. 


RAVEN—Proposed air-to-surface 
500-mile-range missile now under 
study by the Navy. 


ROVER—Nuclear rocket program. 
Los Alamos Scientific Laboratory 
and Atomics International are con- 
ducting work for the AEC. Program 
uses KIWI-A_ reactor, advanced 
models of which may generate 100,- 
000 Ib thrust. 


SAGE — Semi-Automatic Ground 
Environment air warning system 
which will operate in at least 20 
sites; now operational in five. Air 
Force. 


SAMOS—System of optical recon- 
naissance satellites being developed 
by Lockheed for the Air Force. 
First R&D version may be launched 
this month. Camera in satellite is 
gimballed for pointing; activated by 
radio command from ground sta- 
tion. Sighting is reportedly through 
elliptical window measuring about 
12 in. along major axis. Project 
was originally named Sentry. 


SARAH—Proposed new version of 
Sidewinder. Will include an all- 
electronic guidance system. To be 
used on missions where weather or 
other considerations might hamper 
infra-red guidance. Motorola, Texas 
Instruments. 
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SARUS—Search and Rescue Using 
Satellites for relaying messages from 
lost or stranded vehicles. 


SHEPHERD — ARPA project for 
development of a satellite detection 
and tracking system including a Na- 
tional Space Surveillance Control 
Center. 


SKOKIE— Air-launched parachute 
test vehicle. Air Force. Cook Ele:- 
tric. 


SLAM—Supersonic low altitude 
missile being studied at Chance 
Vought. It would use nuclear ram- 
jet propulsion system similar to 
Pluto. 


SLIM—Navy’s _underwater-to-air- 
to-underwater missile. Convair. 


SNAP—Systems for Nuclear Aux- 
iliary Power being developed for 
AEC. At least 10 being developed. 
SNAP I is operational model of 
SNAP III, miniature atomic gen- 
erator weighing less than four lb 
and powered by radioactive iso- 
topes from polonium-210. SNAP I 
will reportedly power a television- 
type scanner in Samos reconnais- 
sance satellite. Design and develop- 
ment of overall system is under the 
Nuclear Div. of The Martin Co. 
SNAP II is 220 Ib Atomics Inter- 
national thermal reactor. SNAP 
VIII is a reactor which could pro- 
duce electrical energy for an elec- 
trical propulsion system. It would 
have ten times the power of SNAP 
II on which it is based. 


SNOOPER — Reconnaissance ve- 
hicle using ion propulsion. Proposed 
by North American Aviation. 


SOLAR—For experiments at ex- 
tremely high altitudes. Will even- 
tually use solar energy. 


SOLAR SATELLITES — NASA 
program for gyro-stabilized solar 
observatory satellites in elliptical 
orbits around sun. Launch ’60. 
Thor-Able IV vehicle. 


SOMNIUM —Highly classified 
ARPA satellite program. 


SPU—Self - propelled, plastic, tor- 
pedo- shaped underwater atomic 
missile which Navy frogmen could 
straddle and steer toward enemy 
submarines or shore installations. 
Robot mechanism takes over once 
the frogman has hopped off to 
safety. Aerojet-General. 


SR-199—Third generation ICBM 
being studied by a dozen leading 
companies. Operational by 1970 in 
Air Force estimates, it would fire 
instantaneously by remote control, 
and could counteract anti-missile 
missiles. 


START—Re-entry test vehicle that 
would use proven solid rockets and 
cost only % as much as liquid 
fueled missile boosters now being 
used for such work. Basic rocket 
would be a Thiokol Sergeant en- 
gine. Boeing proposal. 


STRAT-LAB — Manned _ balloon 
flights making telescopic studies at 
high altitudes. Studies conducted by 
The Office of Naval Research and 
Johns Hopkins University. 


STUDY REQUIREMENT (SR)— 
1828192—Air Force and industry 
studies on use of moon and other 
plants for strategic bases. 


SUBROC—Navy weapon with 25- 
50 mi range to detect and destroy 
submarine. Goodyear has $65-mil- 
lion contract. 


SUNFLARE—Series of high alti- 
tude shots to study solar flares and 
solar temperatures. Nike and Aero- 
bee rockets used. 


SUPER TALOS—Advanced ver- 
sion of Talos missile with anti-mis- 
sile capability. 


SUZANO—ARPA space platform 
studies which were terminated with- 
out official reassignment. 


TACKLE — Follow-on to Task 
Steer. Advanced active polar com- 
munications satellites. 

continued on next page 
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RESEARCH AND DEVELOPMENT PROJECTS . . . continued 


A list of advanced weapons and space projects, 
Futures will be dictated by the budget 


and military strategy 


TASK COURIER — Delayed re- 
peater communications satellites; 
first phase of intercontinental satel- 
lite communications system under 
Project Notus. Courier, refinement 
of work initiated with Project Score, 
will have capacity equivalent to 
twenty 100-word-per-minute tele- 
type channels throughout the world. 
Project is still funded and managed 
by ARPA though slated for trans- 
fer to the Army. First Courier shot 
expected this summer. Development 
by a team including Philco Corp., 
Radiation Inc. and I. T. & T. 


TASK DECREE — Global com- 
munication satellite system with at 
least four instantaneous repeater 
satellites in 24 hr orbits over the 
equator. 


TASK STEER—Instantaneous-re- 
peater polar-orbiting communica- 
tions satellites. Being developed by 
GE and Bendix Aviation. 


TCBM—tTranscontinental Ballistic 
Missile. To reach almost any target 
on Earth from U. S. Probably will 
use Atlas or Titan first stage with 
payload section equipped with aero- 
dynamic surface or wings. Missile 
would become a hypersonic glide 
bomber. Range: 11,000 mi. 


TEPEE—System for detecting in- 
tercontinental missile launchings or 
nuclear explosions by “back-scat- 


ter,” bouncing radar signals off 
ionized trail produced in iono- 
sphere. 


THORIC—Intercontinental version 
of Thor. Under evaluation at Doug- 
las. 


TIROS—NASA meteorological 
satellite containing TV cameras to 
take pictures of the Earth’s cloud 
cover. Launchings slated to begin 
this Spring. RCA and the Army 


Signal Corps are conducting the 
work. 


50 


TRANSIT—Research and develop- 
ment on use of satellites and space 
vehicles as radio frequency naviga- 
tion aids. Satellite system is being 
developed by Lockheed and Johns 
Hopkins University. Research shot 
of Transit 1B expected March ’60 
with Thor booster coupled to new 
version of Aerojet AJ10-101A Van- 
guard engine. Program still funded 
by ARPA though slated for trans- 
fer to the Navy. 


TRIBE—ARPA program for de- 
veloping a family of advanced mili- 
tary space vehicles. 


VELA — ARPA program for re- 
search, experimentation and system 
development related to the nuclear 
test moratorium. 


WAGMIGHT — Jet-propelled _ in- 
flatable missile in early research. 


WAG TAIL—Air-to-surface mis- 
sile to be fired from low altitude 
bombers. Uses solid propellant en- 
gine; can be fired over obstacles 
such as mountains. Air Force-Min- 
neapolis-Honeywell. 


WIZARD — Anti-missile missile 
studied by Convair. Air Force. 


WS-117L—Entire Air Force ad- 
vanced reconnaissance program in- 
cluding Samos, Midas, and Dis- 
coverer satellites. 


WS121B—Aijir-launched anti-radar 
missile being studied by Air Force. 


WS-125A—Air Force project to 
develop a nuclear-powered aircraft. 
Convair-Fort Worth holds airframe 
contract. General Electric and Pratt 
& Whitney are developing power- 
plants. 


X-15 — Rocket-powered research 
aircraft designed to reach 100,000 
ft and 3600 mph. First model, ex- 
tensively tested by North American 
Aviation, is slated for delivery this 
Spring to NASA and the Air Force. 


POPULAR NAMES OF U.S. 
MISSILES & ROCKETS 


MISSILES 
Name Designation 
Atlas SM-65 
Bomarc IM-99 
Bullpup ASM-N-7 
GAM-83 
Corporal SSM-A-17 
Corvus ASM-N-8 
Crossbow GAM-67 
Dart SSM-A-23 
Eagle XAAM-10 
Falcon GAR-1, -2 
Firebee Q-2 
Hawk SAM-A-18 
Hound Dog GAM-77 
Jupiter — 
Lacrosse SSM-A-12 
Mace TM-76 
Matador TM -61 
Minuteman SM-80 
Nike-Ajax SAM-A-7 
Nike-Hercules SAM-A-25 
Nike-Zeus —_ 
Pershing _— 
Petrel AUM-N-2 
Polaris FBM 
Quail GAM-72 
Rangemaster RP-77 
Rascal GAM-63 
Raven XASM-9 
Redstone SSM-A-14 
Regulus SSM-N-9 
Samos 
(Sentry) WS-117L 
Sergeant SSM-A-27 
Sidewinder {AAM-N-7 
\GAR-8 
Snark SM-62 
Sparrow AAM-N-2, 
-3, -6 
Subroc —_ 
Super Falcon GAR-3 
Talos SAM-n-6 
Tartar — 
Teal XKDT-1 
Terrier SAM-N-7 
Thor SM-75 
Titan SM-68 
Wizard WS-222A 
ROCKETS 
Name Designation 
Bolt T-238 
Genie MB-1 
Gimlet ALR 
Honest John oo 
Little John oe 
Wag Tail 
Weapon Able Anti-Sub 
Zuni a 


Service 


AF 
AF 
Navy 
AF 


Source: Department of Defense. 
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The Budget— 
How Much For What 


Estimates peg Presidents defense spending 
at $14.675 billions for aerospace; 
Congress may boost B-70, and missile funds 


The battle lines are drawn. 
Sniper action began almost as soon 
as the forces collected in their vari- 
ous camps. Object—the battle of 
the budget. In this election year, 
the President was clearly asking for 
a fight when he presented a budget 
that called for almost no increase 
over last year. His assurance that 
he knew “more about this country’s 
defense than almost anyone” rang 
hollow in the many ears that are 
filled with phrases like “missile gap” 
and “space lag.” The main objec- 
tion to the budget estimate seems 
to be that it does not adequately 
meet the challenge of a 3 to 1 Rus- 
sian ICBM superiority in 1962. But, 
unless Congress changes the Presi- 
dent’s estimate, new spending for 
national security will stand at $40.9 
billion. It is difficult to get a dollar- 
by-dollar account of the fiscal 1961 
budget funds, but the aerospace in- 
dustries figure to get about $14.7 
billion. (Coupled with $2 billion in 
commercial aviation and nearly as 
much in general aviation, the mar- 
ket potential for this coming fiscal 
year is a whopping $18 billion in 
new spending.) 
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Estimated breakdown on the 
spending is as follows: Direct pro- 
curement of aircraft $4.753 billion; 
procurement of missiles $3.825 bil- 
lion; research development test and 
evaluation of aircraft $446.2 mil- 
lion, missiles $1481.6 million, as- 
tronautics $318 million; missile 
base construction $600 million; 
ARPA $215 million; NASA $915 
million; AEC $125 million for air- 
craft and rocket reactors; AEC 
$495 million for weapons; FAA 
$383 million. 

What The Dollars Will Buy— 
About 1510 aircraft will be pur- 
chased by the military, a decline 
of about 100 units over last year. 
Navy will buy the largest number, 
658; Air Force 633; Army 219. 
North American’s A3J, McDon- 
nell’s F4H, and Chance Vought’s 
F8U-2N are all high on Navy’s 
list of high performance aircraft. 
Grumman’s A2F and S2F will get 
a large share of Navy spending for 
slower, lower missions. 

Air Force will buy 220 F-105’s, 
the only fighter it is giving new 
funds. The heavier aircraft to be 
procured by Air Force are: B-52H, 


B-58, KC-135, and C-130. About 
300 new B-52’s and 90 new B-58’s 
will remain a major part of AF 
deterrent in the next 3 years. A 
considerable number of helicopters 
and jet trainers will also be pur- 
chased. Funds are provided to bring 
the MATS air-lift capability up to 
jet standards. The B-70 could loom 
back into the picture considering 
there is a $4.2 billion surplus pro- 
gram for the overall budget. Some 
of this money could conceivably be 
directed into increasing B-70 work 
beyond airframe and power plant. 

Army aircraft procurement will 
rise about 35 per cent. The STOL 
variety of aircraft will enjoy a pre- 
dominance. Mohawk, Caribou, and 
Iroquois will get most of the fixed- 
wing money. First production mod- 
els of Vertol’s new Chinook will 
bolster Army’s helicopter forces 
late in the year. 

Four strategic missiles will be 
produced with new funds, but not 
necessarily delivered this year—At- 
las (13 squadrons of 10 each), Titan 
(14 squadrons of 10 each), Minute- 
man and Polaris (3 new submarines 
with 16 missiles on each). Pershing 
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WHAT DEFENSE ARE WE BUYING? 


Pith continued 


No new money going to Thor or Jupiter; 
Research, development, money at all time high; 
Procurement of aircraft still top expenditure 


will continue on a high priority 
basis but will not hit production 
status before the end of the year. 
About $118 million was allocated 
to Pershing in fiscal 1960 and this 
should be increased slightly in 1961. 
No new money goes into either 
Thor or Jupiter. Nike-Hercules and 
Bomarc production will be almost 
completed during the year. This 
means that ground launched bomber 
defense missiles are just about 
phased out. Nike-Zeus is not sched- 
uled for production, but has $300 
million funding. It could receive 
sudden go-ahead, or be dropped. 
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The air launched Hound Dog, 
Quail, and Falcon will continue at 
high production level in the Air 
Force budget. Sky Bolt ($60 mil- 
lion) will not come into production 
status. 

Procurement of Navy’s Bullpup, 
Talos, Terrier, Tartar, Sidewinder, 
Sparrow and Zuni will continue at 
high volume. Navy is also explor- 
ing several anti-submarine weapons 
which are air-to-underwater ve- 
hicles. 

Army will concentrate its buy- 
ing in Sergeant, LaCrosse, Hawk, 
and the John series. Sizable quan- 


THE PRESIDENT’S BUDGET shows that procurement of aircraft is still 
top expenditure. Graph shows only new obligations for fiscal 1961. Spend- 
ing could hit $6 billion with back orders for aircraft. 
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tities of small field weapons like 
Red Eye and Davy Crockett will 
also be procured. 


Research Money—Aside from 
those vehicles already mentioned 
for research funding, X-15 and 
Dynasoar will come in for a large 
amount of the military spending. 

A system of satellite communi- 
cations and reconnaissance vehicles 
will also receive military funding. 
Responsibility for Midas, Samos, 
Notus, and Transit were recently 
transferred from ARPA to the mili- 
tary, and the military will absorb 
all the funding in the coming fiscal 
year. The large rocket system called 
Saturn is being funded by NASA. 

Still ignored despite growing 
evidence that a continuously air- 
borne alert could be essential, is 
the nuclear aircraft. Only $73 mil- 
lion in new funds goes to develop- 
ing a reactor for this vehicle. 


Space Spending—Early in Feb- 
ruary, President Eisenhower sought 
to meet mounting criticism of the 
space budget by giving NASA $113 
million more than his original 
estimate. This brought the total 
NASA budget to $915 million. A 
good deal of the money in the 
NASA budget ($230 million) will go 
into the Saturn project. Further ac- 
celeration of our space efforts, 
sometime during the year, is almost 
assured as a result of Congressional 
initiated criticism. This will happen 
despite the fact that this year’s al- 
located spending is almost 45 per 
cent above last year’s total outlay. 

If all goes well with the Mercury 
project, it should enter the opera- 
tional phase in fiscal 1961. Manned 
flights are expected to be attempted 
before the end of the calender year. 
Final bidding on Project Centaur 
took place early in February and 
results have not yet been announced. 
It is expected that Project Centaur, 
however, will be ready for testing 
during this fiscal year. Some of the 
important space vehicles that will 
be worked on during 1961 are 
listed in the various sections of the 
Missile Handbook in this issue. 
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CONTRACTOR 


ACF INDUSTRIES INCORPORATED 
750 THIRD AVENUE 


NEW YORK 17+ NeYe ‘Yue-8600 
AER+ INGe 

871 Es @ASHINGTON SLVO> 

PASADENA CALIFORNIA SY 4-97? 


ACE ELECTRONICS ASSOCITATES+ INCe 
99 OOVER STHEET 
SOMERVILLE? MASSe SO 6-510 


ACROMAG+ INCORPORATED 
22519 TELEGRAPH ROALD 
SOUTHFIELD® MICHe EL 67211 


ADAMS RITE MFGe COe 
S4O We CHEVY CHASE 
CLENDALc# CaLiFe cil i-5i71 


ADVANCES ELECTRONICS+ Ine 
94 STLAS DEANE HIGHeAY 
ROCKY HILL* CONNe JA 9-601 


ADVe TECH. LABss Ol Ve 
369 WHISMAN ROAU 
MOUNTAIN VIEWs CALIF. YO 8-4441 


ACOUSTICA ASSOCIATES+ INCe 
26 aINOSOR AVE. 
MINEOLAtL oletNeYe Pi 7-79 


AERQJET=GENERAL CORP. 
6352 Ne IRBINDALE Aves 


AZUSA CALIF es cus-611) 


Aircraft & Missiles « 


PROJECT 


MERCURY 


ATLAS 
TITAN 
OTSCOVERcP 
cORvUS 
OFLTA 
ATLAS 


TALOS 


TARTAR 
AOVER 


Q00Se 


SUBROC 
POLARIS 


SNARK 


TERRIER 
RASCAL 
GPEEN QUATL 


JUPTIER 
AFOSTONE 
SUPITER 


POLARIS 
THOR 
TITAN 
JUPITER 
ATLAS 
SNARK 
TREPEE 
ATNUTERAN 


TITAN 


aTLAS 


TITAn 


aTLaSs 
VEGA 


SNARK 


HOUND 006 


JTSCOVERE® 


DTSCOVERL® 
ATNUTEMAy 


POLARIS 
JUPITER 
vVaNGUARD 

WF@ HORTZONS 
ATLAS 


aN/US0-2 


ATKE “HERCULES 


NLL PUP 
POLARIS 
SPARROW iTT 
TARTAP 
TFRRIER 
GFNIe 
MIGHTY Molise 
ATNUTEMAN 
SNARK 
AEROUFE 


eOMARC 
TITAN 
ex-8 


March 1960 


PLANT 
(See contractor's address) 


A 


AVION DIVISION 
11 PARK PLACE 


PARAMUS + NeJe C01-4100 


NUCLEAR PRODSeERCO Dive 
RIVERDALE. *MJe WAT=4464 
SAME 


Same 
NUCLEAR PPODUCTS-ERCO DIV 
ALBUGHER QE sNeMe CH7-0361 
AMERICAN CARSFOUWORY DIVe 


BERAICK+PENNAs PL 293611 
SAME 
SAME 42ND 
MILTON: PENNAs 
SAME 
BERTICKs PENNA, 
AME 
Same 
AVION OIV> 
PARAMS? Ne Je OL 1-4400 
SAME 
SAME 
AMVANCED PROOS.DIVe 
Sve CHARLES: MDe RA 42980 
AME 
SAME 
SAME 
NUCLEAR PRPOD.*EKCO 
SAME 
AME 
om 
” 
ACE ELECTRON. &SSOC, 
99 DOVER *TREET 
SOMERVILLE ® MASS SQ 6-5130 


APVANTEO ELECTROVICS+ INCe 
94 SILAS MEAWE Hays 


ROCKY HILL® CONNs JA 9-681 


heraa 


eaueuree 


A171 BOODRUFF Aves 


SOLIK ROCKET PLAAT 
Pe%e FOX 1168 
Onwncys CALIFe 
SACRAMENTO? CALIF e 

>AME 

SAME 

Same 

Same 

>aMe 

SAME 

AME 

DAME 

Same 
LIQUID ROCKET PLANT 
Pe. POK 1947 
SACRAMENTO® CALIF e 

SAME 

Same 
SOLIO ROCKET PLANT 
Pade ROK 1168 
SACRAMENTO® CALIF es 


SP 35-0130 
EMS-Siit 


EmS-3iit 


$* 


PRODUCTS 
TRANSPONOERS Je DEVINCETEN 
RADAR BEACONS SAME 
SAME SAME 
SAME SAME 
SAME Same 
SAME SAME 


GUIDANCE CHECKOUT DATA FLOWs 
WARHEAD COMPONENTS 


SAME - 
PROPULSION COMPONENTS 


PROPULSION CASES: NOZ7LES+ 


PROP TEST CASES 
AST & 2nmu STAGE PROP CHAMRERS 


eAUNCHERS 


FIRE CONTROL 
GROUND MANOLING 
vETECTIUN 


TEST FQUIPMENT 
COMPONENTS 
SPEC ASSc™BLY EQUIPMENT 


ROCKET THRUST CHAMBER 

RNGINE THPUSIT MOUNTS 
PRESSURE VESSEL mEADS@STOR AGE 
SUB+STRUCTURE 

MAINTs TRAINING EQUIPMENT 
SUBeASSY DEVELs & LAVNCHERS 
rR&v 

nwAILe LaurCH SYSTEMS 


TRACKING “EVICES Re OLTvE® 
BRAKING DEVICES Re OLtvee# 
PRECI STOW POTENTIOMETFRS Le> BERN] 


PRECISION MAGNETIC AMPLIFTERS He PATTON 


SAME SAME 
HANOLES? LOCKS! LATCHES D+ GRIZZARO 
SAME Same 
SAME same 


SUPPORTING TOOLING AND FIYTURFS Se FRIEOMAN 
SAME SAME 


GUIDANCE We SNYOEF 


TEMPERATUPE SENSING EQUIPMENT Fe LVeMUuTH 
CHECKOUT EQUIPMENT Ve ADAMS 


+TQUIP LEVEL CONTROLS & SYSTE™S 
SAME 
SAME 
SAME 

FUEL MANAGEMENT 

SOUND CONTROLLED ROCKET ENGI NF 


PROPELLANT UTILIZATION SYSTEM 


ORONES+ LAUNCHERS? ENGINE? Je JOERSFR 
GuTOANCE «@ RECOVERY 
WARHEAD 


ROCKET MOTOR 
POWERPLANT 

SAME 

SAME 

SAME 

SAME 
METAL PARTS & ROCKET MTRe 
2NOD STAGE PROPULSION 
POWERPLANT 
POWERPLANT 


BOOSTER ROCKET & BARHEAD 
POWERPLANT? AUKe PERs 
CEVELOPMENT 


ENGINEERING PRODUCTION PROCUREMENT 


We BINGHAM We GUY 
SAME Same 
SAME Same 
SAME. Same 
SAME Same 
SAME SAME 

Re OLIVER Re OLIVER 

Re OLIVER Re OLIveR 

Je MASTROMAVINID Ae SOLCAON & 

Ke SUMSTAD Re HENNINGS 
SAME SAME 

DO. WOLPERT 
SAME 
SAME 

Ae OINUNZTIO Fe LUCK 
SAME Samé 

Je MCENROE Je CURTIN 
SAME Sane 
SAME SAME 

Fe NANCE Ce PEURRUNG 
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“te Contractors’ Directory 
e. : 


CONTRACTOR PROJECT PLANT s* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT . 
(See contrector’s address) 


ROJET<GENERAL CORP 2Pu SACRAMENTO+ CALIF e R&o 
pzusss cmite _ OYNA=SOAK pe BOOST ROCKET SYSTEM 
MINUTEMAS 2aMe 2ND STAGE “OIORS 7 
oYNA-SOAK APCHITECTUMAL & ENGRe GESIGN=LAUNCHING PROPULSION 
COVENt+ Calis £04-62i1 
THOR/AGLE LIQUIN ROCKET PLANT PROPULSION SYSTEM & TANKS 


Pee ROK 1947 
SACRAMENTC® CALIF es 


JYNA~SOAK SOLIL ROCKET PLANT ROCKET BOCSTER 

e§Gle > AME POWERPLANT 

rIREatE SAME sate 

aaa SAME Same 

AOVER Same REACTOR 

SM ARK Dame POWENPLANT 

uA CROSSE LIQUIN ROCKET PLANT STORAPLE LIGUIO PROPULSION 
PFRSHING 2ame Sate 

af ROBEE SYSTL“S O1Ve PRIME CONTRACTOR 

a*TROBEE SAME CEVELOPMENT 

af ROP AK sAME PEASIPILITY STUDY 
ATNUTFMAy same TEST Secu PROPULSION 

mARK 46 4 VEVELOPmcrT 

stouT SHIPPING #& TESTING OF IST STAFE 
uta LICUIN ROCKET PLANT 42ND STAG POWERPLANT 
osmos VEVELOPmcl'T 

aTLas LIQUIN ROCKET PLANT POWERPLANT . 
aPLe-STag LAME SA“e af 

oY oT SOLIL ROCKET PLanT PROPA.SIUN SYSTEM 

vIKE OPFLEUSES & TECH. PROD. @ARHEAD a FUZE 


AL7LL WOOMRUFF Aves 
DOWNEY+ COLIFe 


>PaARRO® 2AME sa"c 
aTeas Same PRESSURE VESSEL 
FIRETRAC ATLANTIC MIviSiIonw C WAUCLEAR KE ACTORS Ke JOHNSON Ke NE WACHECK Ke cOwRcR 
Pete POK HOO VISFANCE VEASURING EUIIPs Eo KOLSRAD Je ACNEAL Fe at IMANN 
FREUCRICK: Mus MO 2-418) 
NUCLEONICS DIVe RADIOGRAPHIC INSPECTION U*ITS Pe UMERHILE SAME Sava 
PeMe POX 77 
SAM KEMON? Cale VE 75311 
AERUMCA MANLFACTIIRIWNG CORP. “eek - BD AlReTRANSPOKTASLE SHELTERS Ee SSTAVSON L hal CHe Re POUL 
1712 GEAMANTOWN FOAL yiIPLTER 4 c SHELTER SAME SAME Save 
PIDOLETUWNG Oto GA 2-27518 erGo-H1 “ C TARGET wI*SKLE Same SAME “ave 
semarc ABROCAL UTVISION ELECTRONIC CHASSIS AS*EMeLY De ChAP4AN Ae STRUNK fe ai LEORD 
29751. CReMSHA® ELVD. 
TOPRANCE® CALIF es DA -8820 
AEROTEC INDUSTRIES+ INCe semarc 4 PITOT TUsFS* DISCONNETTS 
GREENWICH. CONN. JE 1-84908 .aCRoSSE + PITOT TustS* OISCONNECTS 
FIRESFE a PRESSURE SWITCH 
AIR ACCESSORTES+ INCe bad @ SPECIAL SANDeICH PANELS Ce S*INWER be S¥ITH Fe a ITFIELO 
1400 HENDFRSON STREET bad C THERMOPLASTIC PRODUCTS SAR SAME Same 
FORT @OaTHe TEKAS EO 5-324 
AIRATERRA ATLAS ~ 6 UISCONNECT COUPLINGS Pe EVANS Be JMANESTIAN Le wARQIS 
©20 PAULA AVENUE mace ° © WUUCT ASSeWBLIES Same SAME Same 
GLENDALE 1° CALIF eS CH 5-62718 WOUND 00S " C CONNECTORE* COUPLINGS Sard SAME Sane 
AIRCOMe TNs ~OURTER a & JIPLEFERS Re RIVERS bt. PANERA fe Tach 
46 CURMINGTIUN ahen ” a HORNS ALAPTENS Sarc Same 
oOSTl MASS 
AIRCRAFT AKwAMEWTS® INC. atlas a TRAINING SYSTEMS AND SIMULATIPS Re He KNIESCHE Be swartz 
COCKEVSvILice Muc NO 614908 nF OSTONE ~ same Same Same 
PoLants + same SAVE Same 
aF RGEANT “ SAME Same Sams 
aTAE ~ SAM SAME Sava 
2PakaO@ ” € sa%c Save Save 
TPRRIER + CHEEK-OuT ANU TEST ESIIPAFNT SAME Same 
TaLOS + yeme Same Same 
itTan 7 sa%c Same Same 
POLARIS * saMe SAME SAME 
afk OSTONE “ SAME Sane Sama 
JUPITER 4 WARMEAOS Same Same 
— CORPORAL 4 Sate Same “auc 
vONEST JUMN + Same SAME Same 
somanc - SAM Save Save 
wTKE - o 2AME Same Same 
sTKE a ROCKET ICST SLEDS SAME save 
NONE ST JUN a save SAME Save 
PALARTS “ c Same Save SAMS 
THE AIRCRAFT FITTING COMPANY a HYDRAULIC TURE FITTINGS Re PETEHJIOHN ve oltre Pe wtiMMch 
701 NORTH FEMERAL HIGHeaAY 
DANI A+ FLORIOA WA 3-25"! 
AIRUOX LARULE PROD. COs aTLas MONEEe ILLINOIS LO 3.2851 D AOBILFE HELIUM COMPRESSORS Ge JUERGFNSEX Je SPANSON Re sAILLY 
307 NORTH MICHIGAN AVEs 
CHICAGO t+ ILLINOIS PA #-55*3 
AIRECOe IMC. w C GNVIRONMENTAL TEST ESUIPRENT He LEVINE SAME Same 
2325 SECONL 4VE. 
SCHEMECTADY Se NeYe EL 5-6545 
« 
AIRITE PROULCTS+ INCe aTLAS O TITANIUM FRESSURE VESSELS De ESTES Ae LOYA Je REINGOLOT 
DSio Eo OLYMPIC PlLyve 
LOS ANGELES 259 C&LIFs AN B-u137 
ATLAS 2 A OUCTING Same SAME SAME 
"Code for Approximate Contract Dollar Value 
4—$10,000—$ 50,000 C — $100,000 — $500,00 E—$1 —SI0 million G—$25— $50 million 1—$75 —$100 million K—Over on 
3 — $50,000 — D—$500,000 — $1 million F—$10—$25 million H—$50—$75 million J—$100 — $250 million 
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CONTRACTOR 


ATRLINE WELUIVG & ENGe 
15699 Sus SAN PEDRU 
GAROENA+ CALIF, 


FA 12700 


AIR LOGISTICS CORP. 
3600 Es FOOTHILL Bivins 
PASADENA’ CALIF. 


SY 6-7191 


AIROYAL MFG. COMPANY 

1990 SPRINGFIELD AVENUE 
MAPLEWOOD. wEa JERSCY SO 2-1790 
AIR PRODUCTo® 
Pe. O. BOX 5358 
ALLENTOMNs PENNAs 


INnCe 


EX S-3311 


AIRTEK OYNAMICS+ INCe 
162U1 Se SAwTA FE Avie 
COMPTON+ CAL TFs NE 6-9741 
ALAD ALUMINUM LaDDER CORP, 

7200 MELROSe AVEs 


LOS ANGELES 461 CALiFe  W8E 4-50N0 
ALCO PRUDUCTS+ INC. 

320 SOUTH RUBERTS ROAD 

OUNKIRA+s NEw YORK EM 6-600) 


ALLEGHENY BALLASTICS LAde 


CUMSERLAND*s “ARYL AND REB-9009 


Re Co ALLEN BUSINESS MACHe® 
676 FROUT AVE.) Nets 
GRAND RaPTUse MIC 


INCe 


ALLIED CHEMICAL CORPORATION 
4Q RECTOR STREET 
“Ea YORK 6 NeVe HA 2=7500 
ALLIFO RFSEARCH ASSOC es 
G3 LEON STRLET, 
BOSTON iS+ ASS. 


INCe 


GA 7-24™4 


ALLOY Belt OaSe IMCs 
18125 RUSELAND ROAD 


CLEVELAND Lee OntO ftv 6-3990 


ALLOY STEFL CASTING COs 
COUNTY LINE ROAU 


SOUTHAMPTON? PAs EL 71545 


ALL<TROWICS+ INCe 
45 BOND “TRLET 


VESTRURY+ NcW YORK GO 35-3090 


ALTO SCIENTIFIC COce 
855 COMMERCIAL STREET 
PALO ALT%+ CALIFe 


INCe 


DA 1-34%4 


AMCEL PROPULSION INCe 
180 MADISON AVENUE 


NE® YORK i6+ VEw YORK MU 9-600 


Aircraft & Missiles 


PROJECT 


POLARIS 


aTLAS 


ATLAS 


THOR 

TITAN 
GAM 72 
oan 77 
eAR 9 


BOMARC 


HONEST JOHN 


PFERSHING 
LITTLE JOHN 


TeLOs L 
1aLOS 
TeRTAR 
TERRAPIN 
TERRIER 
VANGUARD 
POLARIS 
THOR/ ABLE 
otLLeuP 
four 


TrROS 


MARDTACK PH 1 
MARDTACK PH 2 
al IPAP 

@INO SONUF 


aTLas 


oOMaRc 
POLaAaAtS 
TTTAN 


CFNTAUR 


MINUTEMAS 
JISCOVERcP 
MTOAS 
SAMOS 


* Code for Approximate Contract Dollar Value 


A—$10,000—$ 50,000 
B — $50,000 — $100,000 


March 1960 


Contractors’ Directory 


PLANT s* 
(See contractor's address) 
a 1] 
s 
os — 
os 
+ 
* 
a 
~ 
+ € 
8 
- c 
+ ¢ 
~ F 
© c 
® nq 
« c 
* c 
a 
o F 
1648 SIGwAL DRIVE Cc 
POMONA’ CALIF s NA 2-2478 
THERMAL PROD. Dive 7 
SAME Cc 
a 
a 
a 
s 
a 
a 
AIPCRAFT INSTe DIVe 
333 COMMERCE AVE. Selle 
GRAND RAPIOS: MICHe GL 6-6541 
GRYER*L CHEM Ol Ve v 
Pe Oe BOX 405 
MOPRISTOUN® Nede JE 6-000 
S c 
ad D 
@ 8 
ni c 
bed J 
a a 
= 
a 
a 
be 
s 
5 € 
S 
a A 
a 
= 
oe 
2 Cc 
Cc 
PeQe POK 3049 
ASHEVTLLEs Nolo AL 353-6464 
C — $100,000 — $500,000 E—$) —SN0 million 
D— $500,000 — $1 million F —$10—$25 million 


ENGINEERING PRODUCTION PROCUREMENT 


PRODUCTS 
TOOLING OERTeL 
TUBING Same 
GROUND SUPPORT EQUIP. Me HASPER 
Same 
Some 
$amc 
Same 
Same 
LAUNCHERS Je PLFASANTS 
UXYGEN-NITROGEN GENERATOR De SMITH 
MOBILE LOX GENERATORS © De SMITR 
SKXID<MOUNTEO O@"NZ2 GENERATORS Oe SMITR 
LIQUIO FLUORINE Re VaNnurKE 
ANALYZER B. VanbrKEe 
NWOTROGEN YRIFLUORIDOE Re VANDYWE 
LIQUID HYDROGEN SEMI-TRAILERS De SMITH 
wIQUIO OXYGEW* LIOUIO HYVROGEN 8. WOnKce 
COMPONENTS Je TOLANT 
ALUM. LAODERS* #/STANDS? Ge HUGHES 
PORTABLE STates 
Ce MILLER 
ROCKET MOTOR CASES fave 
POWERPLANT 
SAME 
SAME 
SAME 
SAME 
SAME 
SRO STAGE ENGINE 
2ND STAGE ENGINE 
SRD STAGE ENGINE 
SOLID PRUP. MOTOR 
PROCUTEMENT OF ALL ENGINGS 
m& & O Hleh ENERGY SOLID PROP 
RATE OF TURN INDICATORS Re JOMNSTON 
2OLTO PROPELLANT OXIOI7ERS He Ne@uMaeK 
VATA INTERPRETATION SYSTEM Ae GLASc® 
INSTRUMENT POD Ae @TNSTON 
INSTRUMENTATION Ee GNAY 
Re SUMMLES 
NETEOROLOGICAL INSTRUMENT*¢ TION Le ROSSUACH 
PRESSURE SWITCH Re PETTZ*SSON 
VALVES® PUFPs & COMPONENTS De VOLK 
SAME Same 
SAME Same 
Same Seme 
wADTO INTEFFEPENCE FILTERS He WEST?AN 
GROUND SUPPORT EQUIPMENT Ke MCQUCFNEY 
= ELFCTRONILS 
SAME Same 
SAME Same 
SAME Same 
SAME Same 
INCENCIARTIES Le Fox 
G—$25 -- $50 million 1—$75 —$100 million 
H—S$50—$75 million J—$100 — $250 million 


FORNEY 
SAME 


ve AvAMS 


SAME 
SAME 
Save 
SAME 
Save 


He ORAKE® JRe 


P. EYRAUD 


B. daMBLY 


Ve FRIELING 


Re LANTELSON 


Je CUNNINGHA™ 


SAME 
SAME 
SAMc 


Je MELTON 


SAME 
SAME 
SAME 
SAME 


FF. aI TFORO 


K—Over $250 million 


PUXTON 
Same 
Ce #ILSON 
Same 
Same 
Same 
Samc 
SAME 
Fe WOLTERS 
R. PETERS 
Pe wamMeLy 


Ve FRIELING 


MCGUIRE the 


“cGuIte 
“CGUIRE 
YCGUIRE : 
MCGUIRE : ea 


Re PETTERSSON 


Je ROTHROCK 


Same 
Save 
sami 


Te SILVIA 


*Ve BARRETT 


Same 
Same 
Sawe 
Same 


Me 


KITSELMAN 
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Contractors’ Directory 


é E 
§ A 
“RG Me ee OTE ET 
CONTRACTOR PROJECT PLANT s* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(See contractor's eddress) 
AMERICAN AIR FILTER COss INCe naa DEFENSE PROD. DIV. ENVIRONMENTAL SUPPORT EQUIPMENT . He KIRK €. OEMUYNCK M. MARLAIRE 
215 CENTRAL AVENUE 310 THIRD STHEET 
LOUISVILLE® KENTUCKY ROCK ISLANOs ILis 
LITTLE JOMN a ENVIRONMENTAL SUPPORT EQUIPMENT + MILLMAN SAME Same 
ATLAS a ENVIRONMENTAL SUPPORT EQUIPMENT He KIOK SAME Same 
EeReSe 3 ENVIRONMENTAL, SUPPORT EQUIPMENT He LATHROP SAME Same 
AMERICAN BOSCH ARMA CORP. aTLas Ito ARMA NIVISION INERTIAL GUIDANCE SYSTEM As SOMMER B. ALEXANDER 6. RYAN 
320 FULTON AVENUE ROOSEVELT FLUe 
HEMPSTEAD, NE@ YORK PI 2-2000 GARDEN CITY: Nee 
AMERICAN BRAKE SHOE COs KELLOGG OTVISION F HYORAULIC PUMPS MOTRS Ge Pesce M, KISTLER Fe COGS*ELL 
530 FIFTH AVENUE 9? HUMBOLDT ST. & CONTROLS 
NES YORK 36: NE@ YORK OX 7+7000 ROCHESTER Yr NeVe BU #8~2020 
AMERTCAN ELECTRONICS? INCe TARTAR INSTRUMENT DIVe 0 RESOLVERS Re KOUKAL P. MODELESKI We HEALY 
1025 @. 7TH STREFT 9903 JEFFERSON 
LOS ANGELES: CALIF. MA 49241 CULVER CITYs CALIF s VE 86-6402 
HOUND 06u C QUAQRATURE REJECTOR Je BUPWELL R. BECTAL W. WEALEY 
POLARIS B RESOLVERS Le #?LSON 0. QUTTON We mE aLey 
AMERTCAN ey FOUNORY CO. PROJ. MERCURY MECH. RES. DIV. RELIEF FACILITIES Eo JOHNSON Me REX Re VANEVERS 
261 “ADISON AVEN 7SOL WATCHEZ AVEs 
NEW YORK 10+ Neve MU 73100 NILES+ Iute NI 77000 
GPEEN QUAIL SAME SHACKLE EJECT. JETTISON CYLe Re BAMBENEK SAME Same 
AERO. WEA. SAME GROUND SHELTER SYSTEMS Te MORRISON SAME same 
TITAN GENe ENG. Lads 1 GROUND SUPPORT & TRAINING Ge CRISSY he. OLES Se oPAQW.EY 
GREEN®ICri® CONN: NO 1+7400 LAUNCHING We CRACK“ANN O. SMITH Se BPADLEY 
aTLAs same — mARO BASE ANTs We STUMPE He. SCUDDER Se gRAOLEY 
TITAN SAME —& TRACKING Ee HOsty Save Sami 
PIM STAMFORO+ CONN. FI 6-se*1 € SAME Same SAME Same 
TI" SAME Same SAME SAME Same 
S$CR=270 SAMe Cc RADAR Same Same Same. 
AMERICAN MISSILE PROD+ COst INCs SERGEANT a 4 TELEMETRY EQUIPMENT We JAEWAY Je GREENWELL Se JORDAN 
15253 GREVILLEA AVENUE VEGA 7 & SAME Same SAME SARC 
LAWNDALE? CALIF. OS 9-1 406 
AMERTCAN RESEARCH AND MFG. CORP. SUBROCK a A ENGR. SERVICES INSTRUMENTS Je wescorT J+ FOGELGREN Pe TAYLOR 
920 HALPINE AVENUE POLARIS a A CONTROL EQUIPHENT same SAME Same 
ROCKVILLEs MO. HA 7+71178 am a A. SAME SAME Same 
AACE a 8 Same SAME Same 
THE AMERICAN BRASS COMPANY JUPT TER a FLEXIBLE HOSE He MCcagF C. s€eRe we ENwAROS 
696 SOUTH MAIN STREET 
WATERBURY 2U+ EONN. PL 41171 ’ 
REOSTONE a SAME SAMc SAME Same 
TOR a SAME SAME SAME Same 
CORPORAL, a SAME Same SAME Same 
eomarc a save Same SAME Same 
TITan o SAME Same SAME Save 
eomarc © PLEXIPLE METAL WIRING COwnoUrT Sarc SAME Same 
AMERICAN POTASH & CHEMICAL CO. SPARROW LTT NATe NORTHERN DlVe c Fuze E. KeNT K. 31880NS Te wRiGLey 
LOS ANGELES: CALIF. 8U 2-825; y 
POLARTS SAME C WELLOWSs MOTORS same SAME Same 
MINUTEMAN SAME C BORON PELLFT Amc SAME Sam. 
HENDE®SON PLANT E mIGH ENERGY FUEL He CURTIS Fe GOLOS*ITH COPNELIUS 
HENDERSON? NEV» F SOLIO PROPELLANT OxTUTZERS Same SAME Samc 
THE AMERICAN WELDING AND MFGe COs aTLAS FLASH GUTT WELDED RINGS 
$52 DIETZ Roo aOmMaRC a SAME 
WARREN® OW10 EX 325319 GREEN QUAIL a SAME 
MACE a NOZZLE ASSEMALY 
MERCURY a FLASH BUTT WELDED RINGS 
atke a SAME 
PERSHING s MACHINING 
POLARIS a ASSY & FLASH BUTT WELTED PINGS 
TALOS a WE'.DED RINGS & MACHINING 
SATURN a SAM— 
AMPHFNOL-BORG ELFCTRONICS CORP, ATLAS WEST COAST DIV. COMPUTER PACKAGES INTERNAL 
1830 Se» “4TH AVE. 5356 &, PICO BLVD. CONNECTORS 
CHICAGO SOer Tike BI2-1000 LOS ANGELFS: CALIF es 
. TITAN SAME CONNEC TORS 
THOR SAME SAME 
ANADEX INSTRUMENTS? INCe JUPITER a A FREQUENCY CONVERTERS Ae WINTcO® 
14734 ARMINTA STPECT 
VAN NUYS+ CALIFORNIA ST O-7911 
ANADITE INC. POLARIS & wISSILE Le BROOKS Ce KISH fe EDwAXDS 
10030 SESSLER STREET aOmMaRc fe SAME Same SAME Same 
SOUTH GATE+ CALIFORNIA SP 3-u2108 FALCON n LAUNCHERS samc AME Sane 
ATLAS os MISSILE CLASSIFIED Same AME Same 
ttTan g SAME, Same SAME Same 
ANDERSON LAGORATORIES InCe WIRE a a We ANMERSEN M. ANDERSEN De CHASE 
S01 NEW PaR« AVENUE 3O4aac s c Same Same Same 
WEST HARTFORD: CONN. AD 3-049 SPARROW ITT 7 A SAme SAME Save 
naw a A SAME SAME Same 
TITAN a a SAME SAME Same 
ATLAS a A Same SAME Same 
APPLIED MAGWETICS CORP. o RGEANT a A GUIDANCE Hohe FRANK Be LAKE 
SANTA BARBARA AIRPORT? BLOG. 304 
ETA+ CALIF a #0 7-2016 
GOL ’ ORNI 2 praeee e MAGNETIC RECORDERS HeOe FERGUSON 
* EE CE OE 
* Code for Approximate Contract Dollar Value 
A — $10,000 —$ 50,000 € — $100,000 — $500,000 E—$i —$10 million 6—$25—$50 million 1—$75 —$100 million K—Over $250 million 
8 — $50,000 — $100,000 D— $500,000 — $1 million F—$10—$25 million H—$50—$75 riillion J—$100— $250 million 
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CONTRACTOR 


APPLIED PADIATION CURPORATION 
2404 NORTH MAIN STREET 
WALNUT CREEK* CALIFORNIA YE 5-2250 


ARMSTRONG CORK COMPANY 
LIBERTY STREET 
LANCASTER+ PENNAs 


ARONSON MACHINE COMPANY 
1001 WEaT MAIN STREET 
ARCADE+ NE® YORK 276 & 277 


ARBLOD CORPURATFION 
321i WEST 44TH STREET 
NEW YORK 30+ NEw YORK JU 2-4210 


ASSUCTATED COes INCe 
1441 Se MCLEAN BLVD. 
WICHITA 13% KANSAS HO 4-6579 


ASSOCIATED AMERICAN WINDING MCHe 
750 STe ANN'S AyTNUE 
NEw YORK 56s NEw YORK CY 2-su%0 


ASSOCIATED TESTING LABe INC. 
142 CLINTON ROAD 
CLAOWELL+ NEW JERSEY CA 6-7497 


ATLANTIC RESEARCH CORP. 
SHIRLEY HIGHWAY AT EMSALL RD 
SLEXANDRIA® VIRGINIA FL a=3400 


ATLAS ENGINEERING COs INCe 
176 BLUE HILL AVENUE 
ROXGURY+ MASS. HI 5-7100 


ATKOMATIC VALVE COMPANY: INCe 
545 WEST AWGOTT STRcEFT 
TINDIANAPOLI > 25+ INue ME 8-6545 


AUTOMATION DYNAMICS CORP. 
255 COUNTY ROAD 
TENAFLY+ NE@ JERSEY LO 7+3232 


AUTO SPECIALTIES MFGe Cus 
STe JOSEPH: MICH. YU 32521 


AUTOMATIC SaITén Co. 
50-56 HANOVER ROAD 
FLORHAM PARK? NeJe FR 7-4600 


AVCO CORPORATION 
NEW YORK 17+ NeYe YU 6-500 


“Code tor Approximate Contract Dollar Value 
A—$10,000 —$ 50,000 
® — $50,000 — $100,000 


Aircraft & Missiles ¢ March 1960 


PROJECT 


ION PROPULSION 


POLARIS 
MINUTEMA 


ATKE-ZEU5 


GOMARC 
ATNUTEMAN 
MISSILE 
“F TEOR 


PERSHING 


@ULLPUP 


“POLARIS 


TITAN 
aTLas 


aARCAS 


ARCON 
aTLaAS 
AUTOMET 
OFLTA 
EXPLORER VI 
IRIs 
AERCURY 
MINUTEMAN 
POLARTS 
aeO EYE 
scout 
TIROS 


TERRIER sUsT 
THOR 


aTLas 


GOMARC 
TITAN 
JUPTTER 


POLARIS 


MIKE HERCULES 


LA CROSS. 


SOMARC 
ATLAS 
TITAN 
MACE 
POLARIS 
wIKE 
TARTAR 


POLARIS 


TALOS 
TITAN 
MINUTEMAN 


NIKE @HERCTILES 


TITAN 


MINUTEMAN 


8 
c 


E—S1 —S10 million 
F—$10—$25 million 


FLORINA UIVe 


ORLANMO+ FLA. 
EVIRONMENTAL TESTING 


nuzaezzrunueweeae 


ry 
ATLANTIC PESEARCH 
19701 We GOOOVALE ROe 
SAUGUS+ CALIF > 


LYCOMING DIVe 
STRATFORO+ CONNe 


RESEARCH ® DEVe O1Ve 
201 LOWELL STe 
WILMINGTON! MASS» 


C — $100,000 — $500,000 
0 — $500,000 — $1. million 


PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 


10N PROPULSION ENGINE COMP Ve SALEMME 
LUST PARTICLE ACCELERATION SAME 
RAOTATION EFFECTS STUMY FACIL As KLEIN 
Se WENK 
RADIOGRAPHIC LINEAR ACCEL SAME 
POLYSTYRENE CURES FOR RADOME 
MATERTAL HANDLING Ce ARONSON 
STEEL PARTS He PRESENT 
GUIDANCE Je JANSUN 
CONTAINER Re MOORE 
GROUND SUPPORT Je JANSON 
COIL WINOING MACHINERY We Forster 
TESTING Je KORMAN 
ENVIRONMENTAL TEST FQUIPMENT Ae ERNMAN 
TESTING » 
ve sins 
SAME SAME. 
METEOROLOGICAL SOUNDING ROCKET We ROBERTS 
SOLID PROPELLANT moToR/t AUNCHER Re VANOEVREOF 
CONFROL ROCKETS We ROPERTS 
ROCKET SUSTAINER MOTOR R. VANOEVREOF 
CONTROL ROCKETS Je ROSSEN 
CONFROL ROCKET Ne JASPER 
AIGH ALTITUDE SOUNDING ROCKER Re VANOEVREOF 
CONTROL KOCKcTS Je ROSSEN 
IGNEITFR & CLUSTER OF 4 ROCKETS We ROPERTS 
MOTORS Ee OLCOTT 
MATERIALS EVALUATION We ROBERTS 
ROCKET MUTOR DEVELOPMENT Je ROSSEN 
CONTROL KOCKLTS Ee ELZ2UFON 
IMPROVED PROPELLANT Re VANDEVREUF 
CONFAOL RKOCKeT Je ROSSE™ 
TRANSFORMERS Je SPINAS 
MAGNETIC COILS? MAG, AMPLIFIER Je MURKAY 
SOLENOIO VALVES Re SPEAK 
SOLENOITO VALVES Same 
SOLENOID VALVES Same 
SOLENOID VALVES Same 
AUTOMATIC TESTER+ SUPPORT EQUIP Le HILLMAN 
PRECISION FEHROUS CASTINGS 
SAME 
PILOT & SOLENOIO VALVES Be FRESSOLA 
SAME Same 
SAME Same 
SOLENOID VALVES Same 
SAME SAME 
SAME SAME 
SAME SAME 
2NO STAGE CHAMBER 
DIFFUSER 
RE@ENTRY VEHICLE 
2ND & SKO CHAMBER 
WOSE CONE ° 
REWENTRY VEHICLE 
SAME 
G—$25—$50 million 1—$75 —$100 million 
H—$50—S7S million J—$100 — $250 million 


R. MARKER 
#. CUKEL 
Re MARKER 
We. CUKEL 


Same 


“RITTS 


FULKER SON 


SHTEL 


TAYLOR 
HALL 
TAYLOR 
METER 


STRYKER 


WEBSTER 


SHANE 
SAME 


SAME 
SAME 
SAME 
SAME 
ROBERTS 


CHARLES 


ROSSEN 
EL ZUFON 


SHANE 
ROSSEN 


COSTELLO 


B. KENERSON 
Fe THORNELL 


Same 
SAME 
SAME 


He HARTER 


SAME 


ve CAMPBELL 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


K—Over $250 million 


Me LAYSON 


Some 
Sami 
Save 
Save 


OFMPSEY 


LONG 


LONG 
LONG 


FRANALIN 


GERRIERE 


Savi 
Save * 
Same 


RETLY* 


Same 
Same 
Same 
Same 
Same 
SAME 
Save 
Same 
Samc 
Same 
Same 
DURHAM 


Save 
Sami, 


#ARo 


MORRIS 


Same 
Same 
Same 


suMRz 


He HYLAND 


Same 
Same 
Same 
Same 
Same 
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CONTRACTOR 


AVIEN+ INCORPORATED . 
58-15 NORTHERN BLVDs 


WOOUSTDE 77+ Wee YE 2-600 


B-I-Fe inMuSTaiess 
345 HARKTS AVENUE 
PROVIDE WCE® P400F ISLAND GA 14392 


ince 


BAECOCK #4019 ENGINEFRING INCe 
164) MOWROVIA AvENUc 


OSTA MeSA+ CALIFORNTA L1-8-7705 


BACOW INMUSTRIESs 
192 PLEASAN; 
VATEPTO“Ns 


Ime 
STAFET 
MASSACHUSETTS 8A-4-50°° 


BAIROMWAIOMIL® INCe 
33 uN iversiry aoad 
CAMARIOGE Sur MASSACHUSETTS 


BAnre IMDULTRIalL TRUCKS 
S0L0 BAKER AVE WE 


CLEVELAND 2+ 9HIO VL s-3U0C 
BALUWINAL IMa-HAmILTON CORPe 
PHILA. WAT. SANK OLOGs 

PHILA. 7+ Pas ‘ LOd-o729 


BALLYMORE COMPANY 
LINCOLN & GARFIELD «VENUES 
WEST CheSTEx+ PENNA. O8-6-32"° 


BARUER=COLMAN COMPANY 
Pe Oe OntAwin 99 
ROCKFORUs Ite 


#0 8-66"°5 


BAKCO MaNUFACTURING COMPANY 
SQ0-530 NORTH HOl'GH *TREET 
BARRINGTON «ILLINOIS DU 3-170 
BAROEN ENTERPRISES 
135718 BuPBANK BOILEVsF®O 
VAN NUYS CALIFORNIA ST 2-S263 
BARKSDALE Val.VES 
$125 ALCOA aVENUT 
LOS ANGELES 545 CALIF« 


LU 96191 


JOHN Se BARNES CORPURATION 
301 SOUTH WATER *T. 
ROCKFORDs ILLINOTS 


wo 4-Se 3! 


BEARTNG INSPECTION: INCe 
3311 EAST GaGe avEnur 
HUNTINGTON PARK: CaLtFe 


LU 2-6431 
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Contractors’ Directory 


* Code for Approximate Contract Dollar Value 


A— $10,000 —$ 50,000 
B — $50,000 — $100,000 


PLANT $* 
(See contractor's address) 
a A 
a 8 
c 
7. 
as ¢c 
' 
a 
2 
oT 
2 
a 
os 
b 
a 
“ r 
a 
. 
e 
& C) 
© € 
a F 
& c 
a 
oe 
© c 
EDOY STONE Ulve 
989 SIMPSON STe 
LODYsTONG® Pie CH3-9211 
2aMe 
ELECT. & INSTe DIVe 
@AL TRAM 24+ MASSs Tes-4700 
24mMe 
2AaMe 
AUSTI“=-@ESTERN BURKS 
O71) FARNSPORTH Aves 
AUROAAe ILhe AU7-3755 
HAMILTON "Ive 
S45 Ne SHMe STe 
HAMILTON: OHIO Te4s-4511 
LUEWY<HYUROPRESS UlVe 
LiL FIFTH Aves 
ew YORK 3S NeYeo ORT=-50300 
CLECTs & INSTs UlVe 
@*°LTHAM Sa* MASS Tw4-4700 
7 A 
AIRCRAFT CONe Olve 
1400 POCK ST. 
ROCKFORDs ILLe wo #-68335 
ELECTRICAL COMPs Dive 
1800 90C), STe 
ROCKFOROe ILLe WO #-6833 
o 
cy 
a 
a a 
A 
o e 
a a 
a Aa 
7 a 
i b 
nu A 
ia c 
C — $100,900 — $500,000 E—$1 —$I0 million 


D — $500,000 — $1 million 


F—$10—$25 million 


PRODUCTS ENGINEERING 


LAUNCHER COMPUTER CO¥PONCNT He KOLETSKY 


ee AMPLIFIER SAMe 
GROUND /AIRBOnNE CHECKOUT FQUIP Ss Same 
SROUNT CAF CKUUT EQUIP. Cove SAMS 
SONTINUSUS PROPUNTIONING Te MIVEX 
SyYSiFms 
WADTO CONTRO. SYSTEM Me otra 
samc Sam 
SAME Ss. 
same Some 
TEST EQUIFMENT Re CECCARINE 
Sa%c SAMS 
A de sem. 
SA“c Sams 
RANGE SAFTTY SYSTEM Te Fisne 
ELECTRONIC ASS*YS Je GHESIEY 
MOLDED ScALS+ PAKTS» GASKFTS same 
POTTING COMPOUNDS Same 
SAM 
INFRARED FCUAPRENT Re Has 


PERTSTORIC SuFtAyT 
AMPRAPEL 


SEY 
Ce RitHaeOsU 


JoMe Dé 


FOULPME.T 


GPOUND SUPPORT ESUIOMFNT Co PREIS 
sate SAmc 
ofa S4%cq 

LAND-PASCO LAUNCHERS 

LAUNCHER, § AEASUPEMEYT a7Se 

2 AME 

GROUNT MANOL ING 

MISSILE aFIGsING SYSe 

@ACHINE TCOLSe MISSILE CuvP 

SHIP POTICN sIMUL4aTod 

GROUND TEST IwG 

GROUND SUPPORT Eulilemer PeVe TEGYIR 

VROUND COPODITIONING CONTAOL SYS Me SHATSWELL 

FORs THUR, POLARTS+ ATLASs MIN 

UTFraAas MaCEe PATAC ORs GUAILe 

TITAN: SPaRROae Tc%Le S IREPERs 

POTORSe GFNEMATORS Aw? Ret ays 

FORS si" *ie BOMARC AFISTONES 

JUPTFERe PLOSHING 

LIDUIP OAYGENe HYORSULIC JOINTS 

LIQUIN OAYGEN JOINTS 

LIQUID OAYGEN & FUEL JOINTS 

TECHNICAL MANUALS Ae JOMES 

SAME SAME 

VALVE Re SP*OVIN 

Sane Same 

Same Same 

SAME SAME 

SAME samc 

GROUND CIRCUIT EQUIPMENT SeHe STONE 

TESTING & INSPECTION Se MATHESON 

1—$75 —$100 million 


J—$100 — $250 million 
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PRODUCTION PROCUREMENT 


Ae SANSONETTI Ce NAPOLITANO 


Same Same 
Save Same 
SAME save 

Re PFARCE Je SIES“AN 

Gs GARSOND Re LNSGITE 
SAME Same 
SAME Sam€é 
Same 
SAME 
SAME 
Same 
SAME 
SAME 

Ge BALLARD Ke GARTON 
Same 


JeBe “ILLIKEN 
east 
Save 
Be SE ARNEY Ke K¥ YE «LEBEN 
Sarc Save 
Save SAMs 
Bele OOHAN LeE. HEPFER 
he UPRDEN we BAPOCN 
SAME Same 
H. LEMBKE Me LFMaKE 
SAME Same 
SAME Same 
SAVE Savi 
Save Save 
Ke CARLSON Je OLSGd 
Ce ACKNIGHT 


K—Over $250 million 


March 1960 
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* 
CONTRACTOR PROJECT PLANT $ PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(See contractor's address) 
BECKMAN & BHITLEY® INCe STOE SIND? AISSILE PPODe OlVe @& UESIGN & TEV LOPMENT Fe KERR 
993 Fe SAN CARLOS Aves 
SAN CARLOS* CALIF LY 35-7574 
nawK SAME C VESTRUCTORS SAME 
SERCURY 34ME 2 UISCONMECTS Same 
stout ame A SAFE & £am DEVICES Same 
sace SAME *# wISCONNECTS Same 
MT NUTEMAS pane C  sAFE 8 An Devices Save 
TITan DAME A INITIATOnS Same 
(1Tan SAME A CKPLOSI ve FO.T CARTRINGES Save 
TFRRIER SAME C SAFE & An® CoVICES = SUSTAINGS Saves 
rHAUNS 0Ou SAME B vVESTRUCI UPS Same 
PFRSATNG 2AMe A vIscovucrs Ave, 
BECKMAN INSTRUMENTS: INCe WACURY SCTE..TIFIC & PRe t CARBO" CIOxXIDE SeNSoAa Je LEonaeo Je LEONARD 
2509 FULLER IAW AMAU ter olviston UXYGEr SERSOn Oe LON ®. JONNE? 
FULLERTON CactFe POLARTS anme U ATMOSPHERE AWALYZERS Me LISTS t. ARMY We oPUNER 
SYSTe*S UTVISION C HIGH SPEED UnTa KEOUCTION Fac Ke MMNLS 6. AOSENAST Je ACKNICHT 
325 LLE® Sle 
ANAHCIM® CALIF es PR 4-5430 
ATNUTEMAG SAME C «HECK OUF EGUTPMENT Ke mT Lee Be. wOSENAST Je MOK NIGHT 
A4TQAS 2aMe— C «alSri SPecD CATa <QUIPMENT Le ctogirZ 
BELL AIRCRAFT CORPORATIUN JTSCUVERC® NEAGIPA FRONTIER OIVe SECOND STAGE ROCKET ENGI We Oe Feu Je JOEHRINGEX =. COUGHLIN 
PRET MEFICE JOR 4 
QUFFALO S+ wee YORK BU 5-768) BUFFALO 20 Nee BU 5~-7351 
AFRCURY DAME MEACTION CONTROLS Te CALLAHAN Save Same 
~FNTAUK oame same Ae GORBATY Sart Same 
oF RGEANT AVTUSICS MIVe ACCELEROMETER 
BUFFALO 20 NeVe 
PELL & HOWELL COMPANY " G PHOTO INSTRUMENTATION ale GIATLMAN H. PETERSON Se KY Aue 
TLOD MCCORMICK ROAD 
CHICAGO? Tlie AM 2-100 
WELL TECFPRINE LASS s1KE 7EUS a oYSTc™ 
WHIPPANY © Nede TU 7-1" TTaw 3 COMMAND of TOANCE 
STAE METI LCD e svsTc™ 
wFRC RY w TRACKING & COMMUNICATIONS 
@ENOIX aVIATION CORP, PFASHING ECLIMSE-PIONZER OIVe ol TOANCe Oe C*COuNER He PSLMET Ae CLARA 
FISHER GLO. TRTE U9 OR Je Node AT 8-2000 
OEFROTT 2+ MICH. TRS=5000 vues be 
EAGLE BPN QIN SYSTEMS O1Ve #UTO PILUT 
3300 PLYMOUT= RCaD wEAPON SYSTEM 
AN APBOte MICH. NO 5-7766 : 
TALOS CEL PAW. UlVe MISe # COMPLETE SYSIEM Je Mi Lee Ae AUPPE Me YOUNZERMAN 
49° ae GiFGLCH STe 
AtSrawakce Tie BL S-21113 
JUPITER BevUlY FUND ALES AUZe PCacr SUR-SYS. 
TETERPORO® Node ATe-2000 
naaK ECLIPSE PIONEER UIVe WADAR A CHECKOUT EQUi MENT 
TETERPORU® Nowe AT&=2000 
PERSHING aAmMe wUTUANCE 
NIKE+ZEU> HAMILTON NIVe AYORAILIC ACIUATUR ADSYe 
HAMILTON? OnIO Tws-s16! 
OYNASOA« GENUIX PACIFIC DiVe 
A160) Sheeran way 
TaRrTaR SAME FUSE 
TERRIER 2ame MYORAULICS & AIR MOTUR 
c@Issrow SMe TELEMF TLAING 
<I BENULY PAM CUTVe MSLSe LAUNUHER 
4OP se BEIGEN STe 
MISHAWAKAs IN\De BLS-2111 
TALOS same PRIPASTOW & CONTROL 
ansanO-is OENGIK SYSTEMS LiVe @EATHER nF COve SYSs 
527 se GIM Ste 
ANN APROne MICHe NOS“4111 : + Be 
UYNA@SUR« SAME COMMINICATIONS® TELEAPTENINGS cn S 
SPARROW i YORK Olive FUSE me ‘ 
YORK+ PAs yo2-"11 ae 
o7NAKC SPme same 8 
TALOS SENIIY RATIO OTVe wUTDA"Ce. SYSTEM a 
BALTIMORE ® MUe va32200 » 
Talos PRIEZ INSTRUMENT P'1Ve PROPYL SIO” ot 
1600 TAYLOR AVE. ; 
TOrSUN® Nhe VA3-a040 
AFGULUS | wUIDANCE 
TARTAR FUSE 
cAGLE #EAPON SYSTES 
JUPITER BENUIY FILTEX Olve NYORAILIC FILTERS 
MANISON HGTSee FICH, 
JUPITER SONU UTICA OLVe NIGH PRESSURE SPHERES 
UTICAs NeYe 
STEER SEVe OF POLAd ORSIT SATELLITE 
cAGLE BENOIT PaCIFIC CIVe @UTOANCe. #& CONTauL 
11600 SHEOMAN Way 
JUPITER DAME CONTROLLER 
vUPT TER OPNUIY SYSTEMS LDiVe REACTION CONTROLLER 
327 Se 4IM STe 
ANN ARBOKe MICHe NOS-4111 
e4a_e Ame PRIME CONTRACT 
arco Same ohh 
PENNY DAME SAa%c 
AF RCURY FRIEZ INSTRUMENT DIV, RADARe TELEMETRY 
1400 TAYLOR aVEe 
TO*SoM: Ne Vas-4040 
* Code for Approximate Contract Dollar Value ; 
A—$10,000—$ 50,000 C — $100,000 — $500,000 E—$1 —S10 million G—$25 —$50 million {$75 —$100 million K—Over $250 million 
8 — $50,000 — $100,000 D — $500,080 — $1 million F—$10—$25 million H—$58—$75 million J—$100 — $250 million 
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CONTRACTOR PROJECT PLANT ad PRODUCTS ENGINEERING PRODUCTION PROCUREMENT ° 
(See contrector’s address) 


onmarc Sane FUSEs INSTRUMENTATION ‘ 
MERCURY BENUIY RAPlO UlV. @ADAR CUOMPUNICATIONS® 
Es JOPPA @0, CONTRO. EQUIPM.*T 
BALTIMORE 4 MOe VA 35-2200 
wOTUS Jame @ROUNN TEPMINALS 
Tacos Same CONTROL UNIT 
BENNETT “FGs CO.t INTs NIKE a C wHASSIS FrAMS Re vENTON ®. ATLIAN oe wIDES 
RAILPOAU STKEET 
SLOEN+ WEB YORK KF T9141 
PENAIIS BATCH COct Inte SPARROW (TT WATERSURY “Fae O1Ve et LAUNCHERS We CANNING “. @EHAN @e CP OSSMAN 
50 afST 44Tr STREET 30 CrEARY AycNUE 
NEW YORK: Mes Mu 2-2700 BATEAPURT® CONNe PL 6-462) 
STOESINOcR oot E «AUNCHERS ELECTRONIC Powe? SAM *. d8EHAN Same 
SUPPLY 
THE PENSON MFG, CO. POLARIS ” & GROUND SUPPOAT Le CaMPSFLLE %. TRORNE &. gilPe 
1611 AGNES «VENUF 
YANSAS CITY 27+ MMOs RE 1-850 
BENTLY sCIEuTIFIC Cus a o VISTANCE DETECTORS De Bertiy ®e LAUGHLIN Fe SOMMCKS 
7811 StVFNThH ST. 
PERRELET 10+ CALTF TH 3-635%6) 
PILun JACK SLTENTITIC INSTs COe (1Taa a FREQUENCY CONVERTER JAM AnTOR Ae KETST™AN Ce ¥YMAN fe aOLFCOMER 
143 CEUANS .VENUF 
SOLANA GEAC..* CaLiFe GK $-15%1 
SNARK a OC SERVO KOTOR Same SAME Same 
TrTaa os mYORAULIC PUMP Seme <ave Same 
oomManc A SAME Same SAVE Save 
MOUND UOs a MOTOR@Gi NFRATOR Sem <ane nme 
BLACC MFG. LO. aTLas * A artnet Se MAreTIK Le 4CCULEY ©, MOCULEY 
#541 EUCLIV AVENUE # 
CLEVELAND 3+ OHIO EX 1-0497 
& 
Ee @e BLISS COMPANY AINUTEMA. a & COMPONENT MAWUFACTURE Ce S¥ITH G. alt ©. AAYE§« 
137o RAPE RUSS Sete 
CARTON? Olu GR 7-3«71 
. 
PLOUMINeDALc @UBPEK COs fn & STWCT. ADWKESTVES Re Rasy ke oP ITION Je RUSSELL 
PBENPEEW? Mus 2050 
® . 
PLUE Me FLELTRIC Cus a B ENVERONME*S TAL & COMPONEART TEST Je Lace? Ae ANLETTNER We wtlvc 
1SE1H & CHAIMAM STe a EQUIPAFNT 
Luc TSLANUe Thies Fu 5-9u00 
POEING ATRPLANE (Oe ATNUTEMAY ARTO$SPACF OLVs tAUNCH CONTROL CUMMUNTCATIONS We OVEN, Ke ANDERSON Ee s¥4N30N 
PeGe BOK 37.7 7755 Fe SANGINGL PAY 
SEATTLEs #Aar. SEATIVE 248 4ASHe JU O-2121 
a7mMaac MISSILE POD. CE ITER SOMPLF Te SYSTEM Re MELBCEG Re «ELSON Fe AKIN 
4724 “ARSINAL #AY 
SRATTI Ee WASre JU @-2171 
UYNA-SOAR AEMUWSPALE DIV. SYSTEM MANUFACTURER Je aM.o1F 
7975S ©. AAHGINAL DAY 
SEATILE 24¢ GASre 
PORG WARNER CORPORATION VIGILANT. Bede FLELTHOUNICS C GROUND SUPPORT de AMMACL Fe. ieRKUY He sCHUTLER 
710 fe MICHIGAN AVENE 3970 NESACRT BLVU> 
CHICAGOs [hie WA 2-7700 SAP TA ANehe CALIF o KE 5-55°1 
uNmarc ome 2 SAME Same SAME Same 
ATLAS SAME 7 SAME Se SAME Samuc 
PFRSAING INCERSOLL@RALAMAZUO OT Ve © MOTOR CaSsFS Je SCHirfEL F. CAMERON He MORSE 
LA10 We PITCHER Sie 
BWALAMAZOUs MICs FIL 5-550) 
TALOS DAME a sam SAM Same Saye 
TALOS 2AmMe C wIFFUSER SAME SAME Same 
TERRIER SAME Cc 
SNARK DARE c 
CF NTAUR PESCY PituM. UlVe A STATICeINVERTER Ae Punts Me wtIher 
3910 VANQCEN STo TCelie . . Ive JedJe RO.CA 
BUPGANK TH S-7G11 
MINUTEMAs >aMe & same SaMc SAME Same 
PACON oAMe be same Ste SAME Saws - 
SREEN OUaTL DAME c PERMANENT MAGNET ALTERNATOR s*me SAME Same 
11TAN Same A ROTARY LaVERTER Sam SAME Same 
dOMARC SAME C FREQUENCY CONVERTER same SAME Same 
SU AOC oAME N PERMANENT MAGNET ALTERNATOR Same Same Save 
2OMe a Same Same SAME Save 
BOURNS LAMOKATORIESs INCe SUPLIFR o PRECTSIO4 RESISTORS 
PeCe BOX 2312 
PIVEPSIOFs CALIF es Ove-1700 
BOZUNG+ JsAe COMPANY s & TUBULAR PROOVCTS GROUND Re BOZUNG Ge. wING JeAe BCLUNG 
9401 PHITHORE STREET MONOLING EQUL°MENT 
ROSEMEAUs CALIF. CU 35-8247 noied 
» A CONOUIT CITTINGS 4IR FRAME Same SAME ame 
s B vUCTING § OTL LINKS ATR FRAME SAME SAME Same 
BRANOSTROM ELECTRIC COs a C AELAYS VALVES COLLECTOR aSS*YS Fe BRAKOSTROM ve ARRINGTON Je HARRINGTON 
Box 3555 
RIDGEFIELD? CONNe LI S833) 
* Code for Approximate Contract Dollar Value - 
A—$10,000—$ 50,000 C — $100,000 —- $500,000 E—$) —$10 million G—$25—$80 million 1—$15 —310 million K—Over $250 million 
B — $50,000 — $100,000 D— $500,000 — $1 million F—$10—$25 million t— $50 — 375 million J—$100 — $250 million 
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Contractors’ Directory 


ENGINEERING PRODUCTION PROCUREMENT 


CONTRACTOR PROJECT PLANT + ad PRODUCTS 
(See contractor's address) 
BRIOGEPORT GRASS CO. SUBKOC HUNTE®=DONGLAS UIVs PROPULSION PARTS 
30 GRANO ST. SOlG KANSAS AVE. 
BRIOGEPIRT+ CONNs KIVERSIOEs CALIF es Ov3-3030 
ZUNI Same ROCKET MTS+ TUBES 
STOESINDEP 2aMe PROPULSION PARTS 
BROOK MULODIWG COPP, TERRIER “ B PLASTIC COMPONENTS Fe ESTAUPOOK 
30 INDUSTRIAL way 
NOR#OCOD+ MASS. NO 7-4715 
BROUKS & PERKINS INC. raLos a AIRFRAME SECTIONS 
1950 We FORT ST. 
DETROIT 169 MICHIGAN TA 5-5900 
aTLAS 3 TANKS 
3MM4anc a same 
FALCON a TAIL SECTIONS 
BRUBN ENGINEERING COs GITTLE Jue Py C GROUND SUPPORT 
1312 MERTOIAN STe 
WUNTSVILLE® ALA. JE 6-90641 
RE OSTONE a € SAM 
BROWN LINE CORPORATION TITAN s A SAFETY NETS Ae St@aerz 
145 WAIN 
€L SEGUNDO? CALIF s EA 2-22°7 
THE PRU wS@I1LK-BALKE-COLLENUER Cus DEFENSE PPO. Dive E PLASTIC RADOMES « NOSF CovES we Co 
MUSKEGONs MICHIGAN 2-066) MARION she STATES 37141 
Same Cc RADOME Ce RUGGLES 
wIKE Sere C RADAR HUUSING Ae pacuer 
e2e Save E RrOTOvVOME Re SAPU-F 
BOMARC sare € NOSE Te, PASKcR 
a € PLASTIC THPUST CHAMBERS Je JEOND 
“ E FINSe @INGS* AILCRONS EICe Je dPONS 
PRUSH BERYL TUM MERCURY * sERYLL TUM SHIELO 
42Ci PERKINS AVEs 
CLEVELAND+ UHIO EN 11-5490 
BRYANT COMPUTER PROD. DIV. PALARTS 2 C MAGNETIC STORAGE DRUMS Re ST WER 
123 “AlN STaEET 
SPRINGFIELUs VERMONT S214) 
PFRSHING a ¢ Sane SAMS 
BULO STANLEY COst Inte gomarc 5 B ANTENNAS EeMEYCRKS 
3-01 2¢ STKEET 
LONS ISLAND CITY® NWeYe ST 6=1704 
FALCON g A same SAMc 
aITTLF JuMN & be Sane Sam. 
PULOVA @ATCH COee INC es PFRSATNG Bille PES. & GEVe LANs E @#ARHEADS SAFETY AND A®MINGS Se SPIELPERGER 
FLUSHING 70s Neve OE 5-6U00 @ONVSTOE 770 Noe NE 9~5799 
IFRRIER SAME C SAFETY ad AKMING Ce CHRSCAS 
~ORVLS >eme D SAME Same 
Tacos Dave c SAFETY AND AXMING! WAPHEAD TaN Same 
JUPITER ame c ACCELFROMFTER “MONITOR (GCE) Ne Al Peat 
STOEeINDLP oAME OU SAPETY Aw? AXMENG Co CPESCAS 
eXPLUPER INDe & CeFe UlVe ELECTRONIC TAMER He BENCTT 
FLUSHING 7% NeYo DE 5-600 
SULLPI SAME FUZEs TRIGGERING DEVICE Le Maniar 
ati PUP >amMe o LOAM TCaTiGWwS FREQUENCY CONTR Te MATISTIC 
aK whe c SsAM%c Ae STPALSS 
PULOW ELECTRIC COMPANY wtPLTIF A a C CHECKOUI+ TEST+ GROUN SUPPORT Le P&TRICK 
11000 CaPITsl AVENUE 
CAK PARK: MICH, Li-7115% 
D VPOUND SUFPPORKT EQUIPMENT Ce RAMSCFELL 
BURNER@-AOLLUMON MFG. CORP. a 
4706 RHODE ISLAND AvFe 
HYATTSVILLE® MAU UN H=540) 
BURNS Aw? ROEe IMCe NIKE@ZEU 5. a GROUND SUPPORT 
160 WEST ARUAOWAY 
NEB YORK 3+ Neve RE 2-7090 
SAGE ® AcEs FACILITIES VESTGN 
aFRCURY oS Aele DESICM=CONSTRUCTION OF 
TPACKING=*1TcS 
PURROUGHS CURPOHATION ah GE MILITARY FLECTROGe DI Ve J COORUINATF OATE TRANS*ITIFAS 
#071 SECOND AVE. p Seta than 
¥ TR 5-226 VETROTTs “1Ce 
i ie aca aTLas SAME I LeCedeMe GUIVANCE COMPUTERS 
ALRI (Sau) BUPROUGHS RESe CTRe G SYSTEM MANAGER Ce REGISTER 
Geral VALLEY #PAs . 
POLARIS Same € sTABILIZATION DATA CUMPUTER Ke MCTLUPAIN 
BUTLER MFGe COs JUPITER a ROUND SUPPORT 
7409 Eo 13TH ST. ® 
KANSAS CITYs MO. BE 1-7490 a 
AF OSTONE a SAME . 
weOmaRe a SUPPORT EQUIPMERT 
* Code for Approximate Contract Dollar Value - 
A—$10,000—$ 50,000 C — $100,000 — $500,000 E—$i —$10 million G—$25—$50 million 1—$75 —S100 = 
8 — $50,000 — $100,000 D — $500,000 — $1. million F —$10—$25 million H— $50 —$75 million J—$100 — $250 million 
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scorTT 
scorr 
scoTr 
scorT 
FERGUSON 
FERGUSON 


WePOZNER 


Fe 


SAME 


VtENBURG 


SAME 
SAME 


LAZAR 


JACKSON 
SCHULMAN 
CARUSO 
SCHIMPE 
GORCHFRT 
STAMBAUGH 


JACKSON 
CmELt 
ST 


a@uLr 


HOLLOMON 


E68. SCHFNING 


Same 


K—Over $250 million 


SEE 


Fe wHITING 


Ae TLONGAN 


Fe SPITZER 


Ke APFLL 
Ke AMPLE 
“. APELL 
Ke APFLL 
Re. yARPAN 
Re Jt®wan 


Fe dF LasGER 
Same 
mac LEAD 
Same 
Same 
Se STON. 
He NUIRPHY 
Saree 
Saye 
Sauce 
Samc 
Je Fars 
Saree 
Same 


Save 


Ce GALES 


Fe wOLLUMON 
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Contractors’ Directory 


CONTRACTOR PROJECT PLANT s* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 7 


(See contractor's address) 


’ 
C & K COMPONENTS* INCe POLARIS a LOGIC MULULESI MAGNETIC SHIFT Co COOLINGE F. 10885 Le GPEENRLATT 
101-103 WOKSE Stee PEGISTEX* 
NERTON 356+ MASS. #A 6-000 
CALILLAC GALE C6 JIPITER a HYDRAULIC CONT#OL SYSe 
PeOe BOA SHV6 ATLAS a oat 
OETROIT Se MICHIGAN PR 7-71 THOR a samMe 
TITAN = SAa‘e 
CALCOR CORP. JUPITER a CONSOLES+ CAdINETS* MOUNTS 
1010 We PHILADELPHIA STs 
WHITTIER: CALIF. CA 1-14518 arias e samc 
THOR a Same 
goranc " SERVO VALVES 
CALIFORNTA al®€xaFT PROVUCTS POLARIS ” c CHAMGFR WFAD ASSEMBLIFS, PELLO® Le RUSSELL Ge COLES 
790 GREEMFIELO FI VES . ATLAS a C ROUND HANDLING EQUIPYENT Ae KNEPP Ge COLES 
EL CAJONee CALIFORNIA HE 2=34%1 iTTas r] DO VvEIIFR OLCTS MOTOR TUGDING Le RUSSELL fe COLES 
THOR a C wUCTsS % 2FLLOWS aSSEMPLIES Le RUSSEIL . Ge COLES 
ATNUTFMAS a O NOZZLE Se CHAMBER HEAD Le RUSSELL Me S®ATTON Ge MLES 
CAPER IDF CUPP, JUPITER a LOX TRAILERS 
2? INDUSTRIAL PARK 
LOWELLY MAS5e GL 4-70") 
aTlLas a LOX PUMPING SYSe 
iMOR a LOX TANKS 
CAPEPA EXUIPMENT COMPANNY® INCe JOHN Ae 4AUDELL INCe @ nml-SPFEQ 2Tkcat CAMEMA & BCC Je #APCELL Pe LYPOLTTO Be IPPOLITO 
3iS PEST Uda STPEET SY7SSETTe NeYeo @ CAMERA BND ACCESSORIES Same SAME Same 
@*INUFRG<8ATSON 3 SAME Same fare Same 
ROCHESTEKe Ne Yeo 3 SAME Stmc SAME fave 
a 
CAPITAL CITY 4FGs Cet INC a C ACTUATION SYSTEMS® NO?ZLES We CARPENTER Re wee Co BAILEY i 
O57 KING AVEos 
COLUMBUS 120 OFTD> AK 92449 
CARLETOW AVIATION COMPANYs INCe SOMARC ov r] & FUEL PRESSURE RE we ORE! aMeR 
FAST AURORA: NEw YOuKe CY 4630 ie were Oo a pect 
LORVUS 1 & PRESSURE CWITCH Same 
URE C aM sam s 
mPRCRY « A OXYGEN REeLLATOR sane be ent 
TPLOS® SUPER a A FULL PRESS ; “4 - a 
. ESSURG REGe Same SAME Same 
CARLING FLECTRIC! Inte rT C SWITCHES We SOPENSON Ce CARLING 
SOS NE® PARK AVEst 
BEST HARTFORD Loe COPNe AU 204461 
CAKMOOCY CORPORATION os a fRAININ, SYSTEMS Re HESS Je BANZHAF Re PTLLOCK 
230U SENRLE "RIVre : 
PUFFALO 216 NEW YORKe SP 770u 
THE JeCe CARTER COMPANY _ SPECIAL PURPOSE PUMPS Me KILMEP Ce ALLAN ¥. MELO 
@71 WEST L/TH STREET 
COSTA MESAeHCALIFORWIAe LI 8-347) 
CAS@FLE FLECLTRONTCS CORPOSATION TITAN - MICROWAVE COMPONENTS De CAS#ELL Fe «TL Som Fe mALL 
G14 QUECNS LANEs 
SAN JOSE ide CALTFORPTAe CY 7-95%3 
CEPCO IWMUSTRIES Tice ea € weROUND SUPPORT EQUIPMENT He ERIN Pe YURTSCHI He eKIN 
22 WENSCH Aves 
CALION® OHduUe HO 2072? 
CEATRAL COIL CORP se a B ELECTRICAL COMPONENTS Fe MCLAREN MM. WaFT Pe wAFT - 
10225 GLENBUOCD RDes 
PROOKLY4 Se Ne Yeo NI 9-1275 
CENTPAL DYNAMICS LTDet sOMARC a & PNEUMATIC REGULATIONS Me PRICE Ce A0TT Re FP TENOSHIP 
147 HYMUS BLVUer . 
PTC eeCLaIReet Queer CANe OX 7-06! 
CERAMASEAL® INC. NIKE a B CERAMIC TERMINALS® BUSHINGS Ae BREOSFNNES Pe. OST Fe ©°anZSON % 
PeQe BOK 250 
NEB LEBANON CENTERe Ne Yoel 35-50%) 
THE CESSNA aTRCHAFT COMPANY MINUTEMAs MILITARY AIRCRAFT O1Ve C TRANSPORTER: ERECTOR We MOORE Oe IRBY We sP ISAMORE 
WICHITAs KAKSAS “y 47241 ENsINE CONTAING® 
CHAUPICR=HELMUTH CUce 4 VIARATION TEST EQUIPMENT Je HELMUTH Re RUNNELS Re RUNNCLS 
O72 Ee QUARTE ROsee MIGH SPEED PHOTOURAPHY 
MONKOVIAs CaLIFe 
CHANCE VOUGrT ALPCKAFT et INCe ATNUTEMA, ELECTRONICS DIVe SERVO ACTUATORS LeCHATTLER RoSTPELE 
PeCe BOA S¥U? ~ 
OALAS 224 [EKASe AN@2-3211 
scout ASTRONSDIVe MeGREEN 
Code for Approximate Contract Dollar Value 
A—$10,000—$ 50,000 C— $100,000 — $500 E—$1 —S10 million G—$25—$50 million 1—$75 —$100 million K—Over $250 
B — $50,000 — $100,00 D — $500,000 — $1 million F — $10 —$25 million H—$50—$75 millien J—$100— $250 million 


62 Aircraft & Missiles ¢ March 1960 


; 2 

Ea ral y E 

% 4 ‘Wee 4 Pe 

7 =. 

cc 
j | 
~ 
_ 
* { 


CONTRACTOR 


CHANDLER EVANS CORPORATION 


Contractors’ Directory 


PROJECT 


PLANT s* 
(See contrector’s eddress) 


SPAPROW 412 ry) 
CHARTER Oak POULEVAAD® 
WEST HARTFORD: CONNe AQ 6-06%1 
HOUND DO * 
Qare a 
FIRESEE a 
QNARK s 
SN4 (ORONE) s 
CHICAGO AERIAL INOUSTRIES? INCe = 
1980 HASTHORNE AVENUE + 
MELROSE PARA+ ELLINOISe FI S-j 080 
CHICAGO PNEUMATIC TOCL COs POLARIS bad 
© EAST 44TH SToe 2200 PLEEKER 
NEW YORK i7* Ne Ye UTICAs Ne Vo 
CHRISTIE ELECTRIC CORPORATION 8 
3410 WEST ©/TH STREET® 
LOS ANGELES+ CALIFORMIAs PL 32607 
CHRISTIE MACHINE WORKS TITAN a 7 
201 HARKTSOw STREETs 
SAN FRANCISCO Be CaLIFe EX 2-2187 
@\'LLPUP a a 
TITAN ry 
POLARIS a a 
SERGEANT Co] a 
SERGEANT * b 
CHRYSLER CORPORATION JUPITER CHRYSLER MISSILE OVe 
341 MASSACHUSETTS AVENUES PeMedOX 2428 
HIGHLAND PARKseMICHICANe TU 35-4500 OETRO'T St MICHe JE %-2000 
AF OSTONE SaMr « 
CIRCON COMPONENT CORPce a c 
SANTA BARBAFA MUNICIPAL AIRPORT? 
GOLETA+ CALIFORNIA. Wo 74113 
CLARK EQUIPMENT COMPANY aTLas AUTOMOTIVE O1Ve 
Pe Ge Bux dir a 
BUCHANANs MICHIGAN. OX S=3eil ry 
ATNUTEMAN a 
ASIKE-HERLILES DEVELOPMENT DIVe 8 
WATTLE CHFEK eMICHe 
JORMAKC Sant 4 
RFQ SUPPUPT SanF c 
CLARY DYNAMICS CORP, CORPORAL a 
408 JUNIPERO ST. 
SAK GABRIEL: CALIF. AT 7611 
TITAN r) 
aTLaS Cd] 
CLEVELAND METAL SPECTALTIES CO. a a 
1783 Eo 71ST STREET 
CLEVELAND i4+ OHIO PR i-uiee 
7 
a 
a 
CLIPPARG INSTRUMENT LABet INCe a 
7390 COLERAIN Rue 
CINCINNATI 59* OKIU JA 194241 : 
COmU ELECTRONICS: INCe POLARIS MASSA Dive Cc 
S FOTTLEP ROAD 
HINGHAM+ MASSe RI 9-40 
COLE ELECTRIC Coo 5 € 
8459 STELLER ORIVE 
CULVER CITYs CALIFe UP 0-870) 
Ge Le CULLINS CORP. MINUTEMAN a c 
27620 Eo HU LETT ST. 
LONG BEACH a+ CALIF es ME O-3171 
ATLAS s 6 
wIKE-ZEus a a 
THE COLORAUG FUEL AND IRON CORPe MINUTEMAN c 
575 MADISON AVENUE 813 WEST STREET 
WER YORK 22+ Neve MU B-8490 WILMINGTOM?® DELe 
THOR Same o 
COLUMBIA RESEARCH LAPSe INCe a ie) 
MCOADE dLVU.s & BULLENS LANE 
WOOOLYN+ PAs LE 2-9444 
ELECTRONICS DIVe re) 
COLUMBIA RESEARCH AND DEéVe CORP. TERRIER a A 
8608 INUTANOLA AVENUE 
COLUMBUS 14+ OHIO AM 7-4277 
TALOSs s c 
COMPONENTS CORPORATION JAVELIN a a 
106 MAIn STHEET 
DENVILLE? Node 6A 7-0290 
Code for Approximate Contract Dollar Value 
4—$10,000—$ 50,000 C— $100,000 — $500,000 E—$1 —S$10 million 
8 — $50,000 — $100,000 D-- $500,000 — $1 million F—$10—$25 million 
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PRODUCTS 


HYDRAULIC SERVO VALVES=GUIDANCE 


MAIN FUEL PUMP 
MAIN FUEL PUMP 
MAIN FUEL COwTROL SYSTEM 
MAIN FUE\, PUMP 
MAIN FUEL PUMP 


MISSILE St'IDANCE 
INS TRUME wTATION 
RECONNAISANCE SYSTEMS 


ACTUATORS AND MOTORS 


POWER SUPPLIES FOR 
BOMARC’ TITAN 


POWERPLANT ROTOR TURSINES 


POWER PLANT IMPELLERS 
POWER PLANT NOZZLES 

POWER PLakT YETEVATORS 
HIGHSPEED CAMERAS 

POWER PLANT ADAPTOR PLUGS* 
sUIDANCE PARIS 


AIRFRAME* CHECKOUT ESUIPMENT 


ePOUND HANDLING EQUIPMENT 
SPROUND SUPPORT 
ame 


SPECIALIZED COMPONENTS 


GROUND SUPPORT AWD EQUIPMENT 


ATR SUSPENSION 


GROUND SUPPORT AND EGUIPAENT 


eROUND SUPPORT 


SAME, 
SANE 


SYRO & CONTROLS 
SAME 
PROPELLANT SYSe VALVES 


COMPLF TE SUB-SYSTEM 


Fuze 
VIGITAL PROGRAM TIMER 


MINIATURE PNEUMATICS & RF COIL 


TRANSOUCERS 


HEATER Se SWITCHES + CONNECTORS 


ELEC TRO-ME CHANICAL TRANSOUCERS 


GLECTRO-AFCHANICAL TRANSOUCERS 
ELECTRO@MFCHANICAL TRANSSUCERS 


MOBILE HaMOLING riARNESS 


ALUMINUM ALLOY SULKHEADS 


SHOCK ANU VIGRATION TEST WORK 


SHOCK ANDO VIGRATION TEST #ORKA 


ASSEMBLY TEST STANDS 
CONTROL UNIT TEST BENCH 


AINTATURE POWER SUPPLY 


G—$25—$50 million 
H—$50— $75 milljen 


sure ean 


ENGINEERING PRODUCTION PROCUREMENT 


JeNASH 


Ac@RIGHT 
Same 
Same 
samc 
Some 


We JOHNS IN 


SeCHRISTIE 


AcCARISTIE 


Same 
SAME 
Same 
same 
same 
SAME 
VevEx~o 
Same 


Met AINSAORTH 


LeGRay 
Same 
BeROSERS 


Same 
Same 


AcGROSS 


SAME 
Same 


OoCLIPPARD 


FeMASSA 


GERCKENS 


GeCOLLINS 
SAME. 
Same 


Re YOUNG 


ReALLEN 


VeALTSERT 
GebiARMAN 
HeDOTTS 
JeGLascornk 


Je MINTER 


1—$75 —$100 million 
J—$100 — $250 million 


JeKOCHANFK 


TeLINOER 
SAME 
SAME 
SAME 
SAME 


0, JAENECKE 


LeCHRISTIE 


SAme 
Same 
SAME 
Same 
SAME 
Same 
F .SWANEY 


SAME 


C.O*RORK 


JACK BERG 
SAME 
KeMINORUM 


SAME 
SAME 


F LEROY 


O.FINCKE 


GERCKENS 


&, WOLFE 


SAME 
SAME 


6, GAGENE 
LeSAITH 

R.HUNKLER 
ReoMUNKLER 


Jo PRICHETT 


{—Over $250 millior 


FeOILDINE 


Same 
Same 
Save 
Same 
Same 


PeSMHITH 


HeDOTY 


EoCrRISTIE 


Save 
Same 
Save 
Save 
Same 
Same 


SeROACH 


Same 


Ce" SPAFFORD 


JeBOONE 


Same 
Be JUMNSON 


Same 
Same 


Je JAPEL 


Same 
Same 


JeDILLON 


Re THOMAS 


JeTomasic 


GeCOLLINS 
Same 
Same 


JeKNOWLTON 


4 -BEFRS 


TeCAREY 


Se SAVINESE 


OoLEHMAN 


OoLEnMaN 


Ce BARCLAY 
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“CONTRACTOR 


PROJECT 


Contractors’ Directory 


PLANT 


$* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(See contractor's address) 
CONRAD? INC. * €& TESY EQUIPMENT D-BENCH G.PEATTIF MePOINTER 
141 JEFFERSON STPEET 
HOLLAND: MICHIGAN EX 23141 
COASOLIOATED AVIONICS CORP. JUPITER C CONFROL COMPUTER TEST Ser AsCURANZA E.ORLOFF € COOPER 
800 SHARES URI VE 
WESTPURT+ Lele + NeYe ED 4-840 
vUPITER 8 & AUTOMATIC VALVE TESTE® ReKISSNE®? SAME Same 
TITAN s c AUTOMATIC DIGITAL ComMPUTE® TES Ye LUSKIN Same Same 
uTSscoverc® a DU INSTRUMENTATION VAN COMPLFX Gewlveam SAME Same 
JUPTTER/ SATURN Fy C UATA PROCFSSING VAN GewINeaa Same Save 
: POLARIS a C AUTOMATIC TEST EQUIPMENT GeRASIN SAME Same 
Z ATLAS * C AUTOMATIC TEST EQUIPMENT F eRATOWSKY E.ORLOFF C.ComPER 
ATNUTEMA, a & TELEMTRY DATs PROCESSING SYS Gea INRAN SAME Same 
SUPT TERs n 9 TIME INTERVAL COMPUTC? FeSiQGEL SAME Same 
rFRSHING . 
COKSOLIDATEL CONTROLS CORP. scour 4 A PRESSURE CONTROLS ReSPITER E.8Q0D808 TH CeJOYCe 
BETHEL: CONN. PI 3-6771 
NFRCURY 4 PRESSURE CONTROLS JeHALL Same Same 
WIRE @HERLILES 8 PRESSURe CONTROLS ReSPICER SAME Same 
1 TAW a GROUND CONTROLS JeFONTANA SAME Same 
CONSOLIUATEL OLESEL FLECTAIC COR®. § uPEEN OUATL 7 4 «GROUND POWER Ashe SACKLER E. Je MLINAR Je ADAMS 
880 CANAL SISEET 
STAMFORO+ CONN DA 5-224) 
LACROSSE C ROUND TEST Same SAME Same 
MACE C GROUND POWER Re WINSLOW SAME Same 
urscoverce a 2 SID°MEDICAL COMPLEX Ae Ae SACKLER SAME Same 
VIKE AJAA a GROUND POWER UNITS Same SAME Save 
SORPORAL, s SAME same SAME, Same 
WIKE HERCULES - SAME Samc Same Same 
CONSOLIUATEO WESTERN STcEL LITTLE JOHN a POWERPLANT 
S700 S. EASTERN AVE. ischial 
ANGE Fr TH 6=10%3 ; 
Los ELES+ CALIF. 10 amas ‘ Ge WAND. & LAUNCHING 
THOR a sat 
WIKE*ASAK a SAME 
WIKE-HERLULES * Same 
MINUTEMAN a SAMe 
CONTINENTAL AVIATION ANU ENG. cunps FIREDEE .-2¢ TOLEON DivISION POWERPLANT JeDEREME® G.8LUTH JeWaTso¥ 
12700 KERCHEVAL 193u LASKFY ROAD 
DETROITs MICH. VA 2-1900 TOH.EuOe OWLO 
COKTROLS FOK RADTATION® INC. Ftu0 id 8 SPACE RAUTATION PROBES JemALl P.RUSSO D.SuMERS 
130 ALE«IFE BROOK PAPKBAY 
CAMGRIOGE Sur MASS, Un 4-B8<"C 
CONVAIR»DIV.GENEPAL PYNAMICS ConP. § ATLAS COMVATR-ASTRONAUTICS 4  aIRPRAMe + AUTOPILOT CoamPs ue, W. YOUNG €.FELLO#S 
Si6S PACIFIC HiGHmAY patel, scan. 
NIA CY 6-601 ee oe 
Ts CUE es 59 aor geee Cotte usa SAME A pASE ACTIVITIES GoahesTanne Same Siiet 
ATLAS@AGCYA SAME . BOOSTER D-eOAVIS SAME Samc 
CFNTAUR SAME A aTLAS IST & 2NO STAGE P «CULPEATSON SAME Save 
MFRCURY Sane A «TLAS BOOSTER FOR MERCURY Same SAME Same 
TERRIER COMVATR=POMONA A AIRPRAME AND ELELTROWICS Comer ase R.LOOMIS ReWErSTER 
AA75 we FIFTH 
POMONA +CALIFs NA 9-Si1t : 
TARTAR SAME a ATAFRAME AND ELECTRONICS HeHAROY ReLOOMIS R.WE* STEP 
nEO-EYE SAME & WESEARCH AND DEVcLOPMFNT AcE oPALMER PeWeASTCR 
FRANK R. COOK COMPANY “ & POWER SUPPLIES FOR ATLAS: DeSCUPLOFK JePUSCH Ge MARTINE 
3850 OLIVE STREET POLARIS 
DENVER 7+ COLORADO DU B-46% 
COOK BATTERIES: SUB OF TELECOMPUT ATLAS r SILVER@ZINC BATTERIES DeSCURLICK JePUSCH EeMaRTINE 
3650 OLIVE STREET 
DENVER 7+ COLORADO Du 84636 
POLARIS ~ SAME Same SAME SAME 
ATNUTEMAN 8 SAME Same Same Same 
anaes a SAME Same SAME Same 
TITAN a SAME samc SAME Same 
@HITe LANCE a SAM Same SAME Same 
COOPER DEVELOPMENT CORP. ase - SOLIy PROP+ ROCKETS 
2626 S+ PECK 80. 
MONROVIA+ CALIF. HI 6-318 
JUPITER 5 WOSE CONE 
esse o AIRFRAME ® PROPULSION 
ASPAN a DEVELOP mMERT 
HASP 2 sate 
CONTINENTAL OLAMOND FIBRE 4 HI-TEMP MATERIALS FOR BOmARC, Fe JAHNS ReHANOLY We WALKER 
MEGARK: DEFLABARE EN 8-855) FALCON +JUPITER NIKE sPOLARI> 
BRIDGEPORT DIV. INSULATION PARTS FOR PERSHINGs E.HEFFERMAN 
BRIOGFPORT*PENNA. BR 5-0800 SIDEWINDER *SPARROW'SUSOC* TITAN 
VALPARISO DIVe PRINTED CIRCUIT GASES FOX ATLAS+ M.CaIN 
VALPAPISOs JNO. VA 3<2701 WUAIL + TACOS #UYNA-SOAR# SHILLEL AGH 
CORBIN CORPORATION avews CORBIN COPPORATIUN SYSTEMS BeSMITH L.BOWEN JeLET TCH 
LEVITTO@N: NEW JERSEY MIAMI® FLORIUA 
CORGIN COPPORATION 
GETHESDAs MARYLAND SYSTEMS ANALYSIS EeSMITH CeCORBIN 
"Code for Approximate Contract Dollar Value mx . , - 
A—310,000—$ 50,000 C — $100,000 — $500,000 E—$i —S$10 million G+ 825-380 million 1-75 —310 million K—Over $250 million 
8 — $50,000 — $100,000 D—$500,000—$1 million — F~$10—$25 million H—$50—$75 milion J—S100—S250 milion 
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Contractors’ 


CONTRACTOR PROJECT PLANT 
(See contrector’s address) 
CORNWELL TUS +Cue JUPITER # 
S50 391 AvEes 
MINNEAPOLTIS+ MIN 
CORNELL AERONAUTICAL Lads INCe LACROSSF a 
O55 GEwWESSLE STe 
BUFFALO 21% Ne Ye PL 7500 
at=126A8 a 
“PLE ‘ 
WIKE@7EIS ® 
COTO=COIL Cue INTs “FREUPY & 
65 PBVILTON AVENUE 
PROVIDENCE 5+ RnOVE 1Se WI 1-355 
CRAIG SYSTEMS+ INCe han “gs 
360 MERKIMAL STREET 
LAGRENCL® MASSACHUSETTS MU Be6 941 
Tor s 
CRESCENT ENGINEEP ING ANS KESEARLH fe 
S44U NORTH PFCK PAC 
EL MONTE* CALIFOPNI a SI 4-056 
CROMER AANUFATTURING & CNG] * AOUND Oe om 
Zi3de Eo PPT STREE 
LOS ANGELES 2+ LU 2-§592 
nPRCUPY & 
PALeRTS 4 
af ROE e 
vine a 
We PAT CROWs INCORPOPATCD 2 
200 LUXTON oTREET 
FORT @ORTHe TERAS JE 6-204) 
CUMMINS FNGINE COMPANY? INCe wTKE & 
COu FIFTH ST?EEeT 
COLUMBUse INDIANA CR 2-7Teth 
THOR 5 
CURTIS VaHOnATORTES+ INCe ATNUTEMA.. a 
2716 GRIFFITH PAPK SL VDe 
LOS ANGELES 27) CALIF. NO 2-1i7¢ 
PURTISS<@2 oT CORP rEANTA BAPE ANS SH YOART a 
6767 HOLLISTER AVENE 
GOLETA+ CALIFORWIA #2 Teds) 
POLARIS ALROWAUTICAL DIVe 
AN USP ILGEO Node 
PFASHING OhMe 
ATNUTEMA « >*ME 
CUSTOM COMPONENTS® ihCo a1 KE ” 
PeQe BOA 240 
CALUWELL® NEW JERSEY CA ba3403 
near ” 
CUSTOM SCIENTIFIC IWSTRUMENTS¢ i* a 
$41 MEVON STREET 
KEARNY? NEW JERSEY wY 1-6009 
CUSTOM TOO. ONL MS Se Cle PoLarts & 
2204 Ne SECM) STREET 
MINNEAPOLIS Lie MINWe JA 1-399) 
MINUTEMAs 7 
OBM RESEARCH COKPORATIOW a 
STOUMARS BLLGer ATLANTIC AVEs 
COCOA BcACHe Flac Sy 3-24°6 
OAGE ELECTRIC COMPANY INCe s 
67 WORTH SECOND STREET 
BEECH GROVE? INUTANA ST 26-0458 
DALMO VICTOR CO. BOMARC bd 


1515 INQUSTRIAL WAYs 
BELMONT+ CALIF, 
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LY lewi4ia 


* Code for Approximate Cagtract Dollar Value 
A—$10,000—$ 50,000 C —$100,000 — $500,000 
8B — $50,000 — $100,000 D — $500,000 — $1 million 


March 1960 


$* 


>= 


4 


~ 


D 


c 
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E—$1 —$10 million 
F—$10—$25 million 


Directory 


PRODUCTS 


SAFETY VALVES 


ENTIRE SYSTEM 


SYSTEMS ENGINEERING 
FEASIBILITY STUDIES 
SYSTEVS ENGINEERING 


COILS LeBELLEM 


SHELTFRS FOR RATTEFRY CONT?OL 


MAINTENANCE vAWS EsOIPAOLS 


SHELTERS FOR POWER CONTROL €+CHASE 
MOZEILE COMMUNICATIONS INSTALL CeCARSON 
SAME Samc 


COMMUNICATIONS SHELTE® & FQuIP LewILLiaMs 
MEASUREMENT VEVICES+CONTROL SYS R. THOMAS 
TANK ReMILLS 
CHAMBER SAME 
TANG Same 
TANS Save 
bOLLY Same 
OR FORGINGS FeLEGGErT 
PRECISE POWER GENERATOR S*TS DeCUMHINS 
SOME same 
HEATED OPTICal #iMuods ECUSTis 
SUPERSONIC TARGET weKOCH 
MOTOR CASFS* VECTOR NOZZLES Re BOSTACK 


ROCKET MOTOR CASES 
Same, 


POLYIRON COMPO. HeDANZI SER 
SAME Same 


TESTERS AVM INSTRUMENTATION R«NOVOTAY 


NOZZLFSs JETEVATORS Ce ANDEXSON 


TUNSSTcW PARTS+ IGNITER TUBcS SAMc 
INSTRUMENTATION SYSTE*S & SUIS Co MATIOX 
COAXIAL CABLE CoELLIS 


ORIVE ASSEMBLIES 


1—$75 —$100 million 
J—$100— $250 milion 


G—$25— $50 million 
H—$50—S$75 million 


F -BRAUNFPELO 


SAME 
SAME 
SAME 
Save 


JeBENNETT 


O.SEwART 


SAME 
Same 
SAME 
SAME 


S.SUuLZEWICz 


HeKOWE 


Same 


TeASCURTIS 


Felce 


Be HPNUDEPSON 
Ne FINLa 


JeWalTER 
SAME 


CeoREICHERS 


Re wiLLTAMs 


SAME 


Ce STOOPES 


ReZEMR 


K—Over $250 million 


SCORE 


ENGINEERING PRODUCTION PROCUREMENT 


GeOxX 


JeF ROST 


Same 
Same 
Same 
Same 


_JeWACKERMAN 


DeFARRER 


Same 
Same 
Save 
Save 


EsKLASICH 


ReScRASTIAN 


Same 


TeCUPTES 


R.DAUMILLER, 


MeSABELLA 


We SENN 


Same 


Ce MATTOX 


E.ZEHR 
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AOL DE IT 


CONTRACTOR 


DAVINSO. OP TRONICSs 
2225 RAMONA BLVUs 
WEST COvINAs CALTFORNIA 


INCe 


€07-7281 


OEBELL & RICHAROSON INC. 
PLASTICS PES+& OF Ve LAB. 
MAZAROViLLe+ CONNECTUCUT RI9-6301 


DEFIANCE MACHINE & TCOL COs 
1920 Se VANJEVENTER AVE. 


STe LOUIS ive MOe PR 3-0947 
DEFIANCE PRINTED CIRCUIT COKP. 

®1 ALBIUN Sie 

WAKEFIELDs MASS. , CRO“5311 
DELAVAN “FG. CO. 

Sil = 41» STREET 

PEST ODEs MOLNES+ 10a CR 4=1561 


DESIGNERS FUR INPUSTRY® INCe 
4241 FULTON PARKWAY? Some 


CLEVELAND: UHIO SH9-O7U0 


THE NEUISCH COe 
7OlHse & AVOLON 
LOS ANGCLES+ CALIF 


DEVILBIsS MeTAaL FABRICATORS CO 
S741 RUSSELL ST. 


PETHOIT Ike “Cre TR3-21U0 


DIAAOND ORDNANCE FUSE LaBe 
CONds AvEs o@ VAN NESS* 
PASHING TIM et Meele 


CmM2-80U0 


MIGLTROATICS CORPe 
ALBcKTSUN Ave. 


ALEcPTSONs wEW YORK PIT-S09" 


DOR # ANC MARGOLIN INCe 
29 Fw YORK AVE. 


WESIPURY® New YORK E04-32U0 


MOUGLE & PRUOUCTS COe 
20F *TAWARL ST. 

FL SEGUNDO CALIF s EA2-25u1 
MOUSLAS AIRLRAFT COce INCe* 

SANTA MUNICA® CALIF s EX 99511 


DOUGLAS MICROWAVE COst INCe 
252 Fe 38s STs 

*T. VERNON® NEW YORK m08-6900 
Oe CHEMICAL COMPANY 


MIDLAND? MICHe TE 292511 


THE DOW METAL PROD. COs 
Dive OF DOw CHEMTCAL 


MIDLANOs MILHe ME6"1000 


ORESSER-IDECO Coe 
875 “ICHIGAN AVEs 
COLUMBUS @+ OHIO Ax9-2125 
DRYOMATIC CORPORATION 

B06 Ne FAIRFAX SToe POX 334 
ALEAANORTA® Vag K19=3000 
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PROJECT 


af Out 


PFRSHING 
MINUTEMAN 
1HOR 
aTLas 


POLARIS 


aaaK 
ATNUTEMAS 


. 


JUPITER 


VANGUARD 
JUPTTER 
REOSTONE 


JUPTTER 


¥IKE SYSe 
THOR 

of MARC 
ATLAS 
POLARIS 


#AGTAIL 


14L0s 
TFARIER 


Gam 72 
G44 77 


MINUTEMAss 


wIKE HERCILES 


NIKE Z2EUls 
THOR 

HONEST JuMN 
wan 87 
ELTA 
oTSCoVER.? 


SFACON 


VUPTTER 


aTLas 


NIKE 
WIKE 
nak 
TITAN 
aTlas 
@OMARC 


oOmMarc 
BOMARC 
NIKE HERLULES 


ATLAS 
WIKE-MERCILES 
vPITER 


Contractors’ Directory 


PLANT $* 
(See contractor's address) 
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ELFCTPONIC COMP. UIVe 
CANNING: CALIF es 


anane 


MISSILE UPVELCPHENT 
1¥1> ARMACOST AVEe . 
We LOS ANTELES+ CALIF es 


a 
a 
v 
© 
fe 
a c 


CHARLOTTE? NeCe 
SANTA MOWICAs CALIF es 


BAY CITY PLANT 
801 ANDRE STe 


Gay CITye MICHS TH3S-3501 


222 
oso 


ass 
roc? 


Code for Approximate Contract Dollar Value 


A—$10,000—$ 50,000 
B — $50,000 — $100,000 


C— $100,000 — $500,000 
D — $500,000 — $1 million 


E—$1 —$10 million 
F—$10—$25 million 


PRODUCTS 


OPT*ELECTRONIC ALIGNMENT SYS 


SAME 
SAME 
SAME 
SAME 


PLASTIC FILAMENT WOUND STRUCT 
GLASS FagPICs 
RADOMES FOR TRACKING 


MARKING CCUIPMENT 


PRINTED CIRCUITS 
PRINTED CIRCUITS 


FUEL INJECTION NOZZLES 


FREQUENCY CONTROL UNITS 


PROGRAM TIMER 
GROUND SUPPORT EQUIPMENT 
GROUND SUPPCRT EQUIPMENT 


ELECTRICAL CUNNECTORS 
SAME 
SAME 
SAME 


SAME 
same 


SHIPPING CONTAINERS 


FUSE 
SAME 


UIGETAL ECUIP TAPE CONVERTER 


ENGINEERING PRODUCTION PROCUREMENT 


E-KONST 


Je TRIPLETT 
€-KONST 
E+AVeTTA 
JeTRICLETT 


We Jean Ins 
We JeBAKins 
MeMear 


AsBENGSTON 


SAME 
Same 
SAME 
Same 


Pe Ae UcPRIWCER 


TeSANDO 
TeDANDO 


He ROTHIFLEL 


CeDOUCLAS 


MeSARILVANEK 


"ANTENNAS RANGER SON 
SAME Same 
FILTERS? PADIO INTERFERENCE SeTRIER 
AIRFRAME s ASSEMe & TEST We BErBow 
same Je BROMUERG 
SAME He THOMAS 
Le Eo STOCKING 
RESEARCH Je JORGCNSEN 
PRIME CONTRACTOR Te Goruo 
AST STASE THOR LAUNCH OPEPAT We TISTSFN 
MICROWAVE* INSTRUMENTATION R-DOUGLAS 
INSULATORS FOR TAIL SFCTION 
K & O SOLID PROPELLANTS 
COMPUTER & CONTROL CASES 
MISSILE COMPONENTS /RADAR COMP = MeCHAMSERLAIN 
CABINE TRY , 
EQUIPMENT SUPPORTS 
CONFATNERS 
SUPPORT FRAMES 
GUIDANCE CONTAINERS 
LAUNCHER SHELTERS B-CRESSHAN 
ANTENNA STRUCTURES *OePELKEY 
ANTENNA TOWERS Same 
DEHUMIDIFIERS TeHUPCHINSON 
Same AsHASS 
SAME TeHUTCHINSON 
SAME AcHASS 
G—$25— $50 million 1—$75 —$100 million 
H—$50—$75 million 5—$100 — $250 mittion 


JoWriEELER 
Jo WHEELER 


P. TAMAST 


WeMyYERS 


SAME 
SAME 
SAME 
Same 
SAMc 


ReRUPP 


WeCOMEN 


R.ev00 
SAME 


S-ALLEN 


Se SMITH 


Le CARTER 
SAME 
Same 
SAME 
SAME 
Sane 


He GORDON 


HeELLIOTT 

CeLEHNHAROT 
SAME 
SAME 
SAME 
SAME 


G.wOODwARO 
same 
SAMe 


CeWELLS 
SAME 
Save 
Same 


K—Over $250 million 


Aircraft & Missiles 


OoAeKIOWELL 


Same 
Same 
Same 
SAM 


Ke JUEL 
KeJUEL 


We STROEBER 


“.BROWN 


Same 
Same 
Same 
Same 
Same 


EeKESSELRING 


M.SIEGECBAUM 


JeESCALETTE 
SAMc 


JeTRIER 


We Ge DORAN 


SAMe 
Samé 
Save 
Same 
Save 
Sama 


LeGeEIER 


Re SCHWERIN 

R.SCHWERIN 
Same 
Same 
Same 
Samé 


LeWILOERMUTH 
Same 
Same 


AsHASS 


LeDALLEY 
Same 
Same 


March 1960 
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Contractors’ Directory 


“4 CONTRACTOR PROJECT PLANT $* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(See contractor's address) 


DUNHAM=USH INC. HAWK 
. 179 SOUTH ST. 
We HARTFORD CONNes 


HEAT EXCHANGERS E-CARELL JsBYSTROWSKI TeLOGAN 
COOLING PACKAGES samc SAME Same 


CH 9-867) 


DUNLAP AND ASSOCTATES® INCe POLARIS # © SYSTEMS ANALYSIS: ENGINEERING Me. TOLCOTT 

820 ATLANTIC S¥REET TALOS a A HUMAN ENGINEERING Ke YARWOLO 

STAMFORU+ CONN» FI @-92719 nAeK a ‘© UMAN ENGINEERING & SYSTEMS Me TOLCUTT 
SPARROW 2 6 SAME Same 
SWALLOW a & HUMAN ENGINEERING Je ORLAWSKY 
aIRE-ELUS “ “ Soa non és s SAME 
n HUMAN ENGINEERING YSTEM Me TOLCOT 
€AGLe SANTA MONICA® CALIFe €X 390166 A HUMAN ENGINEERING ‘ Je nasuen 
SHILLELAGH SAME A PERSONNEL SUd-SYSTEM ANALYSIS SAME 
TARTAR “ A PERSONNEL REQUIREMENTS Ke YAPNOLO 
ANIP # B HUMAN ENGINEERING Je CLARY 
eb: id 8 SYSTEMS & HUMAN ENGINEERING Ke YAPNOLO 


DURANT MFGe COs DIGITAL COUNTERS FOR! MACEs 
1929Ne GU FFUM STe MATADORs SNARK® JUPETERs THOR® 
MILWAUKEE + W1Se HAWKs POLARIS: REGULUS+ SUBROC? 
RASCAL+ ATLASe TITAN? NIKE® 

PFPRSHING: LACROSSE 


DYNAMIC AIR ENGRe INCe a © FANS AND PLOSERS ReFEMRING O.MAXWELL AsBROWN 


74i2 MALE AVE. 
LOS ANGELES 1! CALe LU6-3292 


DYNAMIC CONTROLS COs HAWK ® 8 POWER SUPPLIES eo" 
1955 MASSACHUSETTS AVEs 
CAMGRIDGE 40+ MASSe EL4-3655 


EAGLF-PITCHLR CO0e LACROSSE a GATTERY 
AMERICAN BLUGe JUPITER a SAME 
CINCINNATI if OHTO> PA 1-7010 


EASTMAN KOUAK COs STOEWINOL? s 

333 STATE STREET? TERRIER a e 

ROCHESTER 4+ Ne Ye LO 2-600 SFNTRY a 

? OOVE 5 ROCKET EnetNe & GUIDANCE 

EDGER TON® GERWESHAUSEN & GRIER ROVER 2 & INSTRUMENTATION B-BRETTLER DeMCCLELLAN F eMAMONEY 

16) SPOOKLINE SVE. 

SSTON 15+ “ASS C07-9700 ' 
MINUTEMAR a C INSTRUMENTATION €-COLSON DeMCCLELLAN F eMAHONEY 
MACE - @ INSTRUMENTATION €+CO.SON OoMCCLELLAN F eMAMONEY 

EIOAL MANUFACTUKING COse INCe HAGK ¥ @ TRAMERS SeHO90IN HePcDERSON WeMUFE 


ALSUQUERQUEs NE@ MEXICO CH2=5223 


THE ELECTRIC HOTPACK COse INCe * TES? CHAMBERS SeLAOENSON Oi TZLER WeHUNSBERGER 
COTT4@N ANO MELROSC STS. 


PHTLAs 35+ Pay 0E3-1700 


ELASTIC STOP NUT CORP OF AMERICA JUPITER 7 SPECIAL PURPOSE FASTENERS 
UNION?’ we Je MU 6-6V00 


ELECTPO-MECHANICAL RESEARCH INC. JUPITER 2 REDUCTION EQUIP. 

Pee AOK SO4lLe 

SARASOTAt FLA. RI 6-1i48 
POLARIS a same 
ATLAS s AIRBORNE TELEMETER ; 
THOR s REDUCTION EQUIP. : 

¥ TITAN ° AIRBORNE TELEMETER i 

MERCURY a TELEMETRY SYSTEN 


ELECTRO=MINIATURES CORP. HARK se SLIP RING ASS*Y (LAUNCHER? JoRECTOR VebE LONGIS LeLoPez 
490 HUYLE™ STe 
Se HACKENSACK? NeoJo HU9-7770 


su3ROc ROTARY SelTCH (GUIDANCE) JeRECTOR VeDE LONGIS LeLorez 


ELECTRONIC TUE CORP. MASE a © CHECKOUT EQUIPMENT RoRUME RoMILLER AsHOLMES 
120) Fe MERMAIO LANE 
PHILA. 189 PAs CH7-6600 


& CHEGKOUT FOUIPHENT ReRVOE RMILLER AsrOLMES 


ELECTRONICS DEVELOPMENT COct INCe E UATAs TELEVISION TRANSHID*%I00 Je GLAMING Je LEAMING Je ANGELO 
3743 CAHUFNGA BLVD. 

Ne HOLLY@900" CALIF TR 77-3225 

ENGINEERED PRECISION CASTING COs 


* Code for Approximate Contract Dollar Value 
AS10000 5 $0000 ¢— $10 000 — $500 00 €—$1 —S10 millon 6—$25—$50 millon 1—$75 —$108 million K—Gver $258 million 
B— $50,000 — $100,000 D — $500,000 —$1 million F—$10—$25 million H—$0—I75 allen J—$100— $258 million 
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SRY es ene Et aE 


CONTRACTOR 


ELECTRO-PULSE IWC. 
11661 TEALE ST. 


CULVER CITYs CALIF. UPO-9193 
ELECTRO TEC CORP. 
19 ROMANELLI Aves 
Se dACKENSACK Node HU 7-4940 


ELGIN NATIONAL WATCH COMPANY 
107 NATIONAL STREET, 


ELGIN« ILLINOIS. SH 2-330 


ELLIOTT EVGRe COs INCe 
280) Fe CENTURY AL Ve 


LYNA4OD08 CALIF. NE6-0231 


FL=TRON Se IWCe 
SUBURRAN STATION %1.056 
PHILAst PAs 


L0602650 


The, EMERSON ELECTRIC MFG. Coe 
Blo) FLURISSAVT Avec, 


ST. LOUIS 369 MUe C01-1600 


EMPIRE JEVICES PRI. CORP. 
37 PROSPECT STREET 
AMSTESDAM+ NEW YORK VI 2-8400 
EMPIRE ELECTRONICS CO. INCe 

69 SP2UCE STREET 


PATERSON Le NeJe AR 4-8282 


ENGINEERING % 4FGe COse INCe 
Sli NORTH 4OTH STIcET 
PHILADELPHIA Se PTNWAe EV 6=6757 
ESPLY 4FGe COee 
Pe Qe BOX 422 
SARATOGA SPRINGS# Neo 
Ea £NGe INCe 

190% MONTANA 4VEe 


SANTA MONTCAs CALIF es EX 5-9995 


EUBANKS INOUSTRIES: 
HIALEAH? FLAs 


INCs 
Ox 1-7552 


EXACT ENGINEERING & “FGee INCe 


EUGENE ENGINEERING 
1217 HYJE PAR AVE. 
OCFANSIOEs CALIF s 
BOSTON 36+ AASSe 


COne INCe 


SA 2-2144 
HY 353-4404 


EXCELLEA FLECTRONICS+ INCe 
39-51 6UTH STIEET 
WOOISTOE T7e Vee OL 1+3390 


i | 


if 


PROJECT 


30mMarc 
447i 

35 
VANGUARD 
omews 


TARTA® 


TITan 
NIKE-ZEUS 


MERZ ULES 
maak 


SULLPUP 


SIDE@TNOER 
SPARROW 11 


TERRIFR At 
TARTA® 
JUPITCR 


HOUND NOG 


TITAN 
ATLAS 
4INUTE MAN 
CORPOT AL 


MONEST JOHN 
IMPROVED HONEST 
LITTLE JOHN 
MISSILE A 
LITTLEJOE 


NIKE 


AWK 


POLARTS 


PERSHING 


LACROSSE 
LACROSSE 
LACROSSE 
NIKE-ZEUS 


POLARIS 


1aaK 


SPARROW 

NIKE 7€US 
NIKE MERCULES 
TALOS 

ATLAS 


Contractors’ Directory 


* Code for Approximate Contract Dollar Value 
A—$10,000 —$ 50,000 


68 


8 — $50,000 — $100,000 


PLANT $* 
(See contractor's address) 
a A 
4 A 
a 8 
a a 
a c 
a [-) 
FLORIDA DIVe —E 
PK 667 
ORMOND BEACH: FlAs ORT=-1771 
SAME o 
VIRGINIA DIVe o 
Box 219 
BLACKSBURG? Vas PR2-8208 
SAME o 
FLORIDA ANO SOUTH c 
HACKENSACK DIVe 
ELGIN MICROeWEST CST.DIVe 
21001 NOROHOFF ST. 
CHATS#ORT4#ChLe OI 0-7220 
Same 
SAME 
PRECISION CABLED PRON DIV, ¢ 
734 LA@RENCE ST. 
LOS ANGELES + CALIF es 
? c 
< c 
3 c 
3 c 
AL WAC COMPUTER OIVe c 
13040 Se CERISE AVEe 
HAWTHORNE? CALIF es OR6=5774 
& € 
a E 
” E 
3 3 
ry D 
8 c 
c 
+ c 
Ls) 
BOx 422 
SARATOGA SPRINGS+ NeYe 
2 A 
“4 a 
a a 
~ a 
3 A 
~ A 
3 A 
A 
2 
3 c 
8 ¢c 
3 c 
t c 
7 Cc 
a . 
3 c 
C — $100,000 — $500,000 E—$1 —$10 million 


0 — $500,000 — $1 million 


F—$10—$25 million 


PRODUCTS 


GROUND SUPPORT ELECTRONICS 


SAME 
SAME 
SAME 
SAME 
S4me 


RADAR SLIP RINGS 


RELAYS* SWITCHES 
SLIP RINGS 


SAME 
RADAR SLIP RINGS 


SAME 
SAPETY & ARMING 
SAME 


SAME 
Sa"c 
RELAYS 


MISSILE ELECTRONIC CAMLE 


WELDING & MACHINED PaPTs 
MACHINED PARTS’ WELDING 
MACHINED PARTS 
MACHINED PARTS 


VIGITAL COMPUTER 


AIRFRAME 

AOTOR CASES 

ATRERAME 

SOOSTFR MOTORS 

CAPSULE HEATING PROTECTION 


RADIO INTERFERENCE MEAS 
MICROWAVE COMPONENTS 


CABLE & CORD ASSEMBLIES 


GROUND SUPPORT 


MAGNETIC COMPONENTS 


ACCELERATION SWITCHES 


SAME 


MOTOR GENFRATOR CARRYING CASE 


AIMER CARRIER CASE 


ELECTRONIC SUPPORT BRACKETS 
ELECTRONIC INSTRUMENT PANELS 


ANTENNA COVER 
SERVO COMPONENTS 


ELECTRONIC SHEET METAL 


SAME 
SAME 
SAME 
SAME 
SAME 


TERMINAL BOARDS 


G—$25—$50 million 
H—$50—$75 million 


ENGINEERING PRODUCTIO 


Je JOHNSON B.KOLLAR 
SAME SAME 
SAME SAME 
SAME Same 
Same SAME 
SAME SAME 

P.FILIPCZAK W.BRUBAKER 

HeGROSS SAME 

JeCARPENTER CoLISKEY 
SAME SAME 

PeFILIPCZAK HeFRANK 

E.EYLER H.ADAMS 

C»ROSINSON H.POORE 

C ROBINSON HeMOORE 
SAME Same 
Some SAME 

ReHASS ReMULLINS 

«DROFGE JeFREY 

BeSuRFIS JeFREY 

O+BROWN JeFREY 

WeSRYANT HeSriaw 

ReFELDMAN 

WeLA“BOIN JeOLSZOMKA 

WeLAMPOIN JeOLSZOMKA 

Ge SURASKY Ge¥ eMODUSNO 

LeSH®LUON ReMATTOX 


De CAVE AUGH Je CANTERIN 


N PROCUREMENT 


SeGREEN 


SAME 
SAME 
Same 
Same 
Save 


C.FLOWERS 


Same 
C+BOWLING 


Same 
GePARIGORIS 


AsJUOK INS 


Se WUOKING 
AC JUMKINS 
awe 
Save 


AeoPENA 

JeALLES 
JeALLES 
JeALLES 


JeALLES 
JeALLES 


AeCONEN 
AeCOMEN 


MeSURASKY 


ReMATTOA 


Pe) Je ZAMUR 


We GREGGE He HUTCHINSON Me CRAMER 
SAME SAME Same 
SeEUBANKS E.CAHEN E.CAHEN 
+CORD SAME SAME 
Same SAME Save 
Same SAME Sauce 
SeEUPANKS SAME SeEUMANKS 
Same SAME Save 
BePOWF RS F eP@NDLETON OoPancet 
DeGARONER J-EIFLER TeHa® Noy 
SaMc SAME Same 
SAME SAME Save 
Same Same Save 
Same Save Save 
Same SAME SAmc 
He TACKEL Me #EINSTEIN He wEINSTEIN 
1—$75 —$100 million K—Over $250 million 


J—$100— $250 million 


Aircraft & Missiles 


March 1960 
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CONTRACTOR 


FAE INSTRUMENT CORPe 
42-61 HUNTER STREET 


LONG ISLAND CITY ie KeYe ST 6-4959 


FAIRBANKS-MORSE & COPPANY® 
600 Ss MICHIGAN AVEse 


CHICAGO Se IlLe HA 7-7100 


FAIRCHILD CAMERA & INSTRUMENT CORP 
ROBBINS LANE 


LONG ISLANO® NeYo wE 1-4500 


FAIRCHILD CONTROLS CORPes 
225 PAR AVENUE 
HICKSVILLE® NEW YORK 


Contractors’ Directory 


PROJECT 


HAWK 
JUPITER 


REDSTONE 
JUPITFR 


LITYLTJOHN 
AEOSTONE 


PLANT 


(See contractor's address) 


COMPOMENTS DIVe 
225 PARK AVENUE 
HICKSVILLF# NeYe 


PROJe MEXCURY SAME 
ATLAS SAME 
SATURN SAME 
POLARIS “Same 
THOR oome 
FAIRCHILO ENGINE AND AIRPLANE CORP FAIRCHILD ACPFTe 
VISSILE ClyIsion 
HAGERSTOWN 10+ MDs PE 3-3600 
FAIRFIELD ENGINEFRING CORP. ad 
114 MANHATTAN STRFET 
SP@INGDALE? CONN» DA 5-1561 
FAeNSWORTY ELECTRONICS TALOS s 
3700 Fe PONTIAC STe 
ec 757 
FOeT WAYNE? INDs EA 7571 noMare 
FEDERAL ELECT3IC CORPORATION 
621-671 TVOUSTRIAL PARK 
PARAMUSs NEM JERSSY co 1+7200) 
FENERAL STICNTIFIS CORP. ‘ 
615 #ST 1351ST STREZT 
NEM YORK 27+ Yee AU 6=4400) 
FEEDBACK COUTROLS+ INCe % 
8 ERIF OWIVvE 
NATICK ® MASSe OL 3-344) 
FIe-STOVE TIRE & 2UA4BER COs CORPOTAL GUINED 4I3SILE OfVe 
AKRON+ OHIO Lo SAME aLIFe 
THE FIREWEL COMPANY+ INCe MER IRV sd 
3695 PROADWAY 
BUFFAIO 2.0 NEW YORK RE=0440 
FLEXCO® INCe atlas 7 
7956 SALT LAKE AVFs 
HUNTINGTOs PARKe CaLIFe LU 3=1508 
FLFKONICS CO8°9RATIAY saTyav AERONAUTICAL O1Ve 
1352 Se THIx) AVE. FUGIN #TLue 
MAYANND! ThLe FI 3-8000 ELSINe Thee 
THOR 
THOR 
SANTA aNAs CALIFe 
ATLAS 
TITan 
ELGINe TLLe 
CENTAUR 
FLIGHT SCIENCES Latee INCe ‘ 
1965 SHERTOAN ORIVE 
BUFFALO 230 NoYes VI 7166 
FOND YACHs % CHEM. CORP. HAaK 4 
CO) EMAN AYENUFs oan 
SE y &- 4 
S4v JOSEs CALIF es c amt ovaten : 
Bomaac RECCO CHEMICAL DIVe 
PereSTAs Be 
BUFFALO 7s Ne Yo 
MINUTFMAN same 
THOR Sane 
FORMSPRAG COMPANY LITTLE JOHN a 
WARREN® MICrHe JE 6-9000 4 
RASIAL 4 
FOTO-VIVED LABORATORIESs INCe a 
36 COMMERCE R740 s 
CEDAR GROVES Neve CE 9-6100 a 
* Code for Approximate Contract Dollar Value 
A—S10,000—$ 50,000 C— $100,000 — $500,000 
B — $50,000 — $100,000 D—$500,000 — $1 million 
1 are 
Aircraft & Missiles © March 1960 


$* 


c 
c. 
¢c 
¢c 
6 
c 

e 

cs) 

? 
LU 394012 

a 

A 

B) 
SH 27800 

c 

4 
KI Ses241 

oa 

a 
SH 2-7800 

A 

c 

BE 8309 

3 
a 
a 
¢ 
i 
E—S1_ —S10 million 
F—$10—$25 million 


PRODUCTS 


ELECTRONIC COMPONENTS AsONYSKIN E.ARPINO 
SAME SAMC SAME 

FUELING EOUIPe 

DIESEL ENGe GENERATORS 

ORONANCE DEVICES 
SAME. 

MATE GYROS Me LEVITT R, ANGUST 

PRESSURE TRANSOUCER Re GITLIN SAME 
SAME Same SAME 
Same SAME Same 
SAME Same SAME 

POTENTROMF TERS Sanc SAME 

SURVETLLANCE SYSTEM TeHORRELL JeRHODES 

MAGNETIC RETIFIER CONTROLS F»eMACKLEM H.PRANKEL 

GUIQANCE 

HANOLING & SERVICE EGIIPs 

TECWNICAL SERVICES 

MAINTENANCE & OPERATIONS 

SIGNAL ENHANCERS HeBICKEL 

COMPUTERS Re QUICK Je BERNIER 

MISSILE COMPONENTS & GROUND DeTeSIGEY FR eKUNT? 

AANOWING FOUIP. 

REGULATOR ReCUMMINS E.KwAPP 

DUCTS* STRUCTURAL COMPONENTS ReHICKMAN M. SHARP 

ROCMETS AND LAUNCHERS ELAN? Re EXHOLM 

ROCKETS SAME SAVE 

ROCKETS LeFESSLE® K eK AMPENGA 

ROCKETS same Same 

ROCKETS EoLanz ReEKOLM 

ROCKETS sam Save 

AERODYNAMICS Jol SOnvere 

@ AEROPHYSICS RESEARCH 

LOADER 

SHIPPING CONTAINERS 

LAUNCH ERECTORS & PO#FR PACK 

GROUND hAPDLING 

TRANSPORTER: LAUNCHER 

GUVERAUNNING CLUTCRES CANUELLA ZaRe™MSA 
SAME, SAME 

ELECTRONIC COMPONENTS Ae BAPACKET He AMMAN: 

G—$25— $50 million 1—$75 —$100 million K—Over $250 milli 
H—$50—$75 million J—3100— $250 million 


ae Pecan 


ENGINEERING PRODUCTION PROCUREMENT 


2eMANKES 


sare 


PR. CROCKETT 


Same 
Same 
Same 
Save 
Save 


SeMULRONEY 


HeFRANKEL 


». WIENER 


Se BLACK 


WoHePETCKSON 
R. SALTZMAN 
©oSLAGLE 
WeFREE 


Same 
HeBAKER 


fave 
WeFREE 


SAme 


WeT CHERRY 


We HUMS 
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CONTRACTOR PROJECT 

Flav lv SLORE-LAMITEX CORP, THOR 

129 LAFaYTTTE Sreeer 

NFa YORK i30 Velo CA 6-4576 
NIKZ-ZFUS 

FRUEHALF TRAILER CC. JUPITER 

10940 HARPER AsvENuE 

OETROIT 320 MICH. #A 1-2410 
NIKE “HERCULES 
REOSTONE 
POLARIS 
REGULUS 
THOR 
TITAN 
ATLAS 
GENTE 
aan 

THE FULTON=I1PG0N CORPORATION aTLAS 

Peds POK 591 

DOVER We Ie FO 6-7474 

Gari “PECTAL PROMICTSs INCe 

WIVISOR LOCKSe CON. NA 34414) 

THr S*82TFL COMPANY PHOENIX 

15499 AVALOW AL WD. 

ComPTone CALIF Ss FA 11-4200 
HOUND 00G 
corvus 
POLARIS 
HOUND 00G 
Corvus 
PHOENTXK 
GENTE 
POLARIS 
aTLas 
NIKE 
mace 
AN/US0=2 (EAE o2) 

GAMAH CORPORATION 

165: LIVCOLN 3LvD. 

SANTA MONTCAs CALTFe EX 3-0401 

GAR “FG. ~OHP. BOMARC 

73 Par< STRIET 

GEVER! Ys 4ASSe WA 2-1626 
ATLAS 
HaAaK 

THE GARLO"K PACKING COs MINUTEMAN 

G02 Main STREET 

PALMYRA: NE& YORK LY 7-411 
POLARTS 

THE GARAETT CORPORATION NIKE*HERCULES 

9841) SEPUL VEDA BLVD. sp 61010 

z PaLte r - 

LOS ANGLES SSe CALTF. NIKE~7EUS 
suaRot 
POLaARTS 
PERSHING 
MOUND 0O0G 
AERD RY 
Swallow 
POLARTS 
ATLAS 
JUPITER 
ATLAS 
TITAn 
SERGEANT 
HOUND DOG 
GREEN QUATL 
NIKE“7EUS 

GATES ELECTRON CO. 

@RONK OJ NE* YORK TY 2-6490 
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Contractors’ Directory 


PLANT $* 


(See contractor's address) 


18TH & MARKET STS. 


WILMINGIONe OELe OL #-5269 


MISSILE PROD. OlVe c 
Sit? Se BOYLE 
LOS ANGELES 58s CALIF. 
Same 
Save 
Same 
Same 
Same 
Same 
Save 
Same 
Save 


4 a 


ROCKET POXER NIVe 4 
FALCON FIELO 
ue SAME #0 G-i711 
TALCO ENGs OIVe c 
FALCON FIELD 
WESAs AilZe 
Same 
Same 
GAARIFL ELECTRONICS DIV o 
4143 FUCLTO AVENUE 
CLEVE! AWD iSe OxIO 
>eMe 
DAME 
ROCK POwe/TALCO 
FALCOV FIELD 
MESA AQI? 
Same 
Same 
Same 
SAME 
Same 
Same 
Same 
Same 


@0 41711 


one 


#0 4=1713 


O PPrPrrrorn 


ATRESEAGCH MPGe O1Ve 
9851 SEPULVE?4 BLVD. 
Lo SamM& ALIFs 
SAMF 
Same 
Same 
Same 
Same e 
Same : 
Same 
ATRESEARCY INDe DIVe 
LOS ANGELES: CALIFs 
Same 
Same 
AIRESEA2CH=PHOENIA 
PHOFNIX® ARIZe 


SP 6-1010 


OR Bo7862 


@R 563511 


Same 
Same 
s 


vono ™ 


a A 


Code for Approximate Contract Dollar Value 


A—$10,000—$ 50,000 
B— $50,000 — $100,000 


C — $100,000 — $508,000 
D—$500,000—$1 million 


£—$1 —S10 million 
F—$10—$25 million 


PRODUCTS 


oul 


(CE = EPOXY MACHINED PART 


TERMINAL POARKD! MACHINES 
FUELING EQUIP. 
TRANSPORT VERICLES 


FUELING EQUIP. 
GROUND HAKDLING 


MANVOLING 8 SERVICE EQUIP. 
GROUND HAWHDLING 

SaMe 

samc 
ANTENNAS & CaRRICRS 

Sane 


CARFRIOGE ACTUATED VALVES 


SCUNUING POCKET=2ND STAGE 
MISSILE RELEASE UNIT 


RECOVFRY SYSTEM 
SAPE-ARM UNITS 
LOmanod VESTRUCT 


MISSILE TRACKING 
COMMAND CONTAOL 


MISSILE RELEASE 


RECOVERY SYSTEM 
COMPLF TE 
BALLISTIC SWITCH 
SAFEARM 
SEPARATION CHTR 
VELAY SWITCH 
CUTTERS 

ROCKET MOTORS 


TUBE COUPLINGS 


METAL, ParTS 


SAME, 
SAME 


CHAMBER INSULATION 


CHAMBER INSULATION 


AUXELTARY POWER UNIT 


AUAILTARY PO#ER UNIT 
AUMILIARY PO@ER* STEERING 
SPIN GENERATOR! SAFE-ARM ACT 
PRESSURE REGULATOR 

MEAT EXCHANGERS AND VALVES 
ENVIRONMENTAL CONTROL SYSTEM 
AIR CONJITIONING SYSTEM 

AIR REGULATOR® BREATHE UNIT 


HIGH PRESSURE NITROGEN RES 


FUELING SYSTEM CHECK VALVE 
FILL AND CRAIN SYSTEMS? VALVES 


SAME 
@AS TURBINE GENERATORS 
PROBE STAPTEXS 
AIR TURBINE GENERATORS 


SOLTO PROPELLANT=ACCESSORIES 


uC POWER SuPPLIcS 


G—$25 —$50 million 
H—$50—$75 million 


Aircraft & Missiles ¢ 


ENGINEERING PRODUCTION PROCUREMENT 


JeVACHRIS 


SAME 


JeBLACK 


De SHONERN 


SsDANYO" 


ReSTPICKLAND 
SeDANYO" 
Ee PROrASKA 


Same 
Je BUCKLFY 


Oe SHONCRO 


SAME 
Same 
Same 
SAME 
Same 
Semc 
Same 
Same 


Lerice 


JeBATES 


JeGATES 
JeBATES 


Se ONDERKO 


Se ONDERKO 


ReOUNNAGAY 
Same 


CePAUL 
DeGETZ 


SeLANOER 


1—$75 —$100 million 
J—$100 — $250 million 


FINGER 


SAME 


AeSCHELLMAN 


WehALLaS 


JeSriROEDER 


ve AALL 


SAME 
SAME 
Se OANYOW 


HoPILLIER 


Ge aTLORIDGE 


Ge wILORIOGE 


ReHILBERT 
SAME 


JeREGEN 


K—Over $250 million 


ROBEPTS 


Same 


JeBYRNE 


JeDs VIS 


JeBUPGER 


Ce NOLAN 


Same 
Same 
Je BURGER 


Same 
Sape 
SAmc 
SAME 
Same 
Same 
Same 
Same 


MeHILLIER 


AeDe STONE 


A.D. STONE 
AeDe STONE 


@e TRAUTMAN 


Be TRAUTMAK 


C.DOPELL 
Save 


HePAYNE 
HePAYNE 


JoPHILLIPS 


March 1960 
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CONTRACTOR 


GFNEROL ELETTRIC CUs 
S70 LEXINGTON Ave. 
NEw YORK] NoYes 


PL 1-131) 


GFNER AL ELECTRODYVAMICS CORP. 


S439 FOREST Lave 
GARPLANO+ TERAS 


GFNEQL METSLS CORP, 
10777 VAN O#€"% BLVO. 
BURGANKe CALIF. 


GENERAL MILLSe INT. 
162) CENTPAL AVEe 
MINWEAPOLTSe “INNe 


GENERAL MOTORS CORP. 
GFNERAL MOTORS GLY... 
OETROTT 20 MICHs 


GENERAL PRECISION EQUIP. 
92 aWND STe 
NEa YORK 3Be NeVeo 


GILMOPE TWwUSTRIES? INCe 
135015 BOODLAND AVE. 
CLEVEL AND+e OHTO 


BR 6-1161 


TR 7-2611 


ST 9-8511 


TR 3-7200 


CORP. 


BE 3-4170 


RA 1-6400 


Contractors’ Directory 


PROJECT 


ATLAS 


THOR 
THOR=ABLE 
OISTOVERER 
STEER 

NERY 

ac3an 

LITTLE JOHN 
CENTAUR 


NUCLEAR ENGINE 
POLARTS 
ATLAS 


POLARIS 


POLARIS 
TALos 
TARTAR 
ATLAS 
CrossPow 


RASTAL 
aTLAasS 
SIJEaTNOER 


La SROSSE 


THOR 


TARTAR 
SERGEANT 
sparrow IIT 
TrTaw 
REDSTONE 


MINUTEMAN 


aTLas 


su3ROc 
3omaac-8 
POLARTS 
PERSHING 
JUPITER 


Aan 
Lactross 
“MINUTEMAN 
TITAan 


ATLAS 


POLARTS 
JUPITER 
“INUTEMAN 
eOMARC 
THOR 


Aircraft & Missiles ¢ March 1960 


PLANT 
(See contractor's address) 


“r SAME s«Es«VEHs DEPT, 
3198 CHESTNUT ST, 
PHILADELPHIAs PAs Ev 2-7800 


ACFT.s ACC. TU%e DEPT, 
950 WESTERN AVE. 


WEST LYWNe MASS. LY 8-6900 
Same 


DEFENSE SYS. DEPT. 
300 S$. GEDDES ST. 
SYRACUSE Nee GR 6-411 
ORONANCE DEPT. 
100 PLASTICS AVE. 
PLITTSFIELIe MASS. 

Same 

Same 

Same 

Same 
DeCe CURRENT MOTOR 
GEVERATOR DEPT. 
ERIEs Pas 

Same 

SAMs 

Same 


GEN. ELée CO. 

LAKESINE AVE. 

BUILIVGTOVe VTe JN 33411 
Same 


REC. TUIE DEPT. 

316 EF, OTH ST. 

OWENSHORO? KY MU 3-2401 
CATHODE RAY TUBE 

ELECTROVICS PARK 

SYRACUSE® NeVe 


ADEL Dive 
Same. 
Same 
Save 
SAME 


MECHANICAL DIVe 

1620 CEVTIAL AVEs 

MINNEAPOLIS? MINMe ST o-d811 
Save 
Samé 


AC SPaa< PLUG DIVe 

1300 Ne OURT 996 

FLINT 20 WICH. CE 4-3611 

DIESEL COUP. DIVe 

2100 BURLINGAME AVE. 

GRAND RAPIDS+ MICHe CH 5-048) 

ALLISON OI Ve 

INDIANAPOLIS: INDe CH 41511 

NE@ CEPARTURE OIVe 

209 N. “MAIN STREFT 

BRISTOL + CONN. LU 2-63571 

SANDUSKY UIVe 

HAYES AVENUE 

SANOUSKY + OHIO MA 6-2120 

MEARFOTT OIVe 

GENFRAL PREse INCe 

LITTLE FALLS+ NeJe CL 6-4000 
Same 
Same 
Sanz 
Same 
Same 
Same 
Same 
Same 
Same 
Same 
Same 
SAME 
SAME 
SAME 
Same 
Same 


nananae 


* Code for Approximate Contract Dollar Value 
A—$10,000—$ 50,000 
8 — $50,000 — $100,000 


C — $100,000 — $500,000 E—$1, —$10 million 
D— $500,000 —$1 million F—$10 —$25 million 


$* 


ante 


Foumoo 


oa 


vrrveor 


PRODUCTS 


nE-ENTRY VEHICLE 


SAME 

Same 

SAME 
COMMUNICATION SATELLITE 
RE-ENTRY VEHICLE 

SAME 
ARMING & FUZING 
HONOPROP=TURGOOR IVE 


TURBOS TARTER 
HYDe PUMP 
SUIDANCE 8 TRACKING SYS» 


FIRE CONTROL 


INERTIAL GUIDANCE 

TIANOLING € LAUNCHING FQUIPs 
FIRE CONTROL 

TRACKING ANTENNA 

POSER SUPPLY 


SAME 
SAME 
SfMe 


SAF ING? ARMInG ANO FUPING 


KEeENTRY VEHICLES 


MODULAR CERAMIC CIRCUITS 


CATHODE AAY TUSES 


LLECTRONIC TUBES 


HYDRAULIC FOsSER SUPPLY 

MYORAULIC POWER UNIT 
samt 

nYORAI".IC VALVES 

MYORAULIC VALVES 


GUIDANCE 


GROUND SUPPORT 
RESEAPCH 


GUIDANCE SYSTEMS’ GYROSCOPES 
FUEL NOZZLES 


1ST AWD 2NO STAGE MOTOR CASES 
INSTe* BEARINGS FOR RFDOSTONE® 
POLARTS+ TITANs THOR: PACEs 
JUPITERs PERSHING MERCURY, 


INST. BEAPINGS FOR BULL PUP, 
STOESINMcrs GOMARC WNIKEs 


GYROS" SERVOS’ TEST EQUIPMENT 


GUIDANCE AND SERVO COMPONENTS 
GUIDANCE AND SERVO COMPONENTS 
GYROS ACCFLEROMETERS® SERVOS 
GYROS*CONTPOLS & SERVOS 
SEwvos 

vERVOS 

SERVOS 

SERVOS 

GYROS AND SERVOS 

GYROS 

GYROS AND SEKVOS 

SERVOS 

SERVOS 

seéevos 

sERVOS 

SERVOS 


ENGINEERING PRODUCTION PROCUREMENT 


LeCOWLes 


Same 
SAME 
SAME 
SAME 
Same 
Same 
Same 
FeELLENGSERGE® 


WeANTPIM 
TeCOPOlNGER 
NeSrtmay 


ReQUaLLen 


O-BATES 
BeKIMBALL 
HeSIDES 
AcHE’SH 


Oe REIMER 


Te SYANZIOLA 


Ae HOASE 


He ALSERTINE 


WeORUMMY 
SAME 
Sane 
Sane 
Same 


Ce OOMLEY 


We GROFFITT 


Pe @ALLack 


MEASUREMENT & CALIBRATION EQUIP ReCARLETON 


SAME, SAME 
SAME SAME 
SAME SAME 

RAMJET TEST INSTRUMENTATION SAME 

MEASUREMENT & CALTBRATION SAME 

G—$25—$50 mili 1—$75 —$100 million 


, H—-$50—$75 million J—$100= $250 million 


WeKINSEY 


SAME 
SAME 
SAVE 
SAME 
SAME 
SAME 
SAME 
CeoURBON 


JeCLARKE 
CeURHON 
De JOHNSON 


MeSASSO 


O.BENNETT 
WeSAaFFORD 
FeOTTO 
GeMIXER 


Ce STANKEVICH 


Es FARRINGTON 


Ke JEVALT 


He ALBERTINE 


¥.YUSSs 
Same 
SAME 
SAME 
SAME 


Ae KROTE 


Re SETTLE 


F. nIMMELEIN 


GeDIGERONIMO 


SAME 
SAME 
Save 
SAME 
SAme 


K—Over $250 million 


EC OE, 


JeBeNZIF 


sarc 
Save 
Same 
Save 
Save 
Same 
Save 
WeCOUTTS 


Save 
Same 
R.BeCKEAR 


HeKI“OL 


GeFRY 
Ce@QO0IW 
HeFAPHNAM 
FeriaLPIN 


Ge CURRY 


Se alow 


We LAWSON 


AsHAINES 
same a 
Save ? 
Same 
Save 


Ve LUMLEY 


Re S¥ORUS 


We RYAN 


MeNAGER 


Same 
Same 
Save 
Same 
Same 
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| Contractors’ Directory 
Se 
4 
CONTRACTOR PROJECT PLANT $* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(See contractor's address) 
GLADDINGs MCBEAN A CC. SPARROW LIT a 6 CERAMIC RACOME LeLE*LEaco F sARRANCE ¥. 
LS ANGELES 39; CALIF, NO 33361 b r — 
GLASSCO IVSTRUNENT 06 BOURMEN@HELIX DIV PRESSURE GAUGES ANO SWITCHES Ce MAZOUCH Ge NORTHR ORTHR 
777 Se ARROYO PARKAAY 777 Soe AIROYO PKAYe - SHITCHE ° * NORTHROP Ge NORTHROP 
PASADFNAs CALIF es MU 194657 PA SAM Fe MU 194637 
GOOD ELECTRONIC COKPe 
Pete POK 2406 e A STABILIZED AMPLIFIERS LeG000 C.DAVIES €.MATHES 
PALM BEACHK+ FLAs VI 83241 
GOXORICHSHIGH VOLTAGE ASTRO 
BURL INGTON® “ASSe ABMA . SB 40N PROPULSIUN AcGALE G.BULWINKLE ReCHASE 
GONOYEAR AIRCTAPT CORP. maak a RADAR COMPONENTS 
1219 MASSILLON ROAS 
AKRON 159 Ong RE 35-6361 
JUPITER a NOSE CONE 
NIKE“HERCULES e BOOSTERS & SOLID SUSTAINE? 
NIKE=ZEUS a SAME 
SUBROC a 
ATLAS B PANOLING 8 SERVICE CQUIP. VER 
vesoon . GUIDANCE SYSTEM MANAGFMEWT 
mac GUIBANCE? GROUNO SUPPORT Jip 
MATADOR 8 ~ a 
GRAMM TRAILER CORP THOR a : 
ans O°CONNOR ° POWER TKAILENS Ge P» MILLER Ce SMITH Ve Se BUCHANAN 
LIvAs On10 CA 97015 oe 
NI o ELECTRONIC VANS SAME SAME c 
' ; SA 
neat hd “ GROUND SUPPORT EQUIPMENT SAME SAME pte 
id LOADING EQUIPMENT Same SAME Save 
GRAND CENTRAL ROCK.T CCo NIKE-ZEUS a SUSTAINER ROCKET MOTO? RePIERCE JeROSSI JekUSARUD 
Pete POA 11k 
RFCLANOS+ CALIFe PY 33595 — 
MERCURY * ESCAPF ROCKET MOTOR ReBOCHTEL SAME Same 
TITAN ~ STAGE SEPARATION ROCKFT MOTOR AcCHAVEZ SAME Same 
slr e TERMINAL STAGE ROCKET MOTOR CeJURAN SAvE SAME 
THE GRAY “FGs COs a E& ELECTRONIC & MECHANICAL COMP GeRAYMOND WeDESCAULT ReWAHATALO 
16 ARPCR STREET 
HARTFORD 1s CONNe AD 31271 
GREER HYORAULICSe INCe SOMARC ® GROUND SUPPORT HePOLANSKE SePOLAMSKI WeWALSH 
NeYse INTERNATIONAL APTo z 
SAMAICA 300 NeYo OL 99700 
TITAN C {COMPONENTS 
TALOS C COMPONENTS 
GPFAT LAKES MFGe CORP, . PUMPS? COMPRESSORSs S¥ITCHES Je COMPTON Le 4ATTHEWS Re SPANSON 
4223 “MONTICELLO BLYNe 
CLEVELAND 21+ OHIO Ev 2-5500 , 
GRFMAP AFGe COse thle ‘ S CO*AATAL CABLE CONNECTORS Se SOMERSET Ge STAPLES Ee MCCORMICK 
7 NORTH AVENUF 
WAKEFTELD® MASSe CR 94580 
CRIMSON COLORe INCe C LOSED CIPCUIT TELEVISION CHASs DeARYANT 
SAL PARK aVENUE SOUTR 861 DOUGHTY BLVDe 
Ma YORK 160 NeYe OR 9=9084 TNWOODe Leloe NeYo 
ELECTPONIC MEASURING MEVICE Same 
GROVE VALVE & REGULATOR CO. of E PRESSURE PEGULATORS FeRICHARNS E.MANN Lewest 
6529 HOLLIS ST. 
CAKLA’Ce CALIF. OL 5-7700 
GUNNAR LABORATORIES NIKE AJAX be ELECTRIC AND ELECTRONIC PARTS 
3OCS PETH STe We 
BPALENTON® FLAe 5-2751 
NIKE FERCULES SAME 
THE GYREX CORPORATION SNARK 
3003 PEWNSYLVANIA aVEAUVE FREQUENCY STANOAROS We HOLT R. BARTSCHI We UNDERWOOD 
SPONTA MONICA® CALIFe EX 30462 
POLARS s a 
ATLAS - a SAME Re HANSON SAME SAME 
SAME same SAME SAME 
HANCO ENGINEERING CO. ry D GROUND SUPPORT ELECTRONICS Ae FSTEOMOLD Le LAUNER 
HMUNTINGTO" PAQKs CALIFe LU 298521 
Ha, LAMORE ELECTRONICS SNARK a RADAR & SURFACE CONTAYLS 
#352 PROOKHURST AVE>s 
ANAMEIMs CALIF PR S-i010 
. wey otrtan 2 SAME 
POLARTS 4 ATA PROCFSSING 
SERGEANT 4 TEST FOULPMENT 
HAMILTON MENT “FG. CO. 4 C VIBRATION MOUNTS TeROWE VeMAZER OeGREENC 
47 GRANT STREET 
KENT ONTO OR 35-9555 
HAMLIMe T'Ce ROMARC 7 B® WUIDANCE COMPONENTS AsDARSCH F LEWIS ReFEPGUSON 
LAKE AND SAROVE STSe 
LAKE MILLSs WISCONSIN 208 
* Code for Approximate Contract Dollar Value 
A—$10,000—$ 50,000 C—$100,000 — $500,000 £—$1 —S10 million G—$25 —$50 million 1395 —310 million K—Over $250 million 
B— $50,000 — $100,000 D—$500,000—$1 million F—$10—$25 million H—$50—$75 million J—$100 — $250 million 
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CONTRACTOR 


HANSO*. LAHORATORIF oe INCe 
375 FATRFTEL™ AVE IF 
STAMENRIe CONYECTI CUT 


HOR4AN COUIPYENT CoMPARY 
360> Fe OLYMPIC BLvue 
LOS ANGELES 230 C4ALIFe 


MA 51591 


HERCULES 70a0ER COWPARY 
900 wPRAET STREET 
BILMINGTONs CELAWANE 


THE HFRTNER ELECTRIC COs 
12690 ELM#O09 AVF NE 
CLEVELAND Ake OTD CL 2=4242 9 
HEXCEI, PROOUCTS* TNCe 
2332 FOURTH STREET 
DERKELEY 10+ CALIF TH 3-4644 
HICKS CORPs 

1671 HYDE PARK AVEs 


HOSTON 380 MASSe HY 35-2720 


HOFFMAN ELECTRONICS CORP. 
3741 Se HILL STo 


LOS ANGELES 7e CALIFe RI 7=448A 


HEXCEL PROOUCTS+ ThCe 
2332 FOURTH STREET 
BERKELEY 1Ce CALIF 


Ceo Se HOKANSON COMPAKYs INCe 
3245 PONTIUS AVENUE ‘ 
LO* ANGELES 250 CALIFe GR 7-423) 


HOLIDAY TRANSFORMER CCRPs 
1910 NELSTON AveNUt 


CHICAGO 2zeILLINOIs AL 2-8500) 


HORKEY*MOORE ASSOCIATES 


TORRANCE® CALIFORNIA SP S-3211 


HOUNATLLE INDUSTRIFS 


HUFFOPD CORP. 
1700 Fe GRAV AVE. 


El SECUND® CALIF e OR 8-622: 


HUGHES TOL COMPAY 


CUIVE? CITY CALIFORNIA UP O-7111 


MUNTHPHdRISTOL CORPs 
EMILIF OAD 


BRISTOL? PAs WI 6-915¢ 


HUPP CORPORATION 
6633 We 65TH STREST 
CHICAGO 3&0 IlLe 


HYAIR CORPORATION 
1934 FLOWR STREET 
GLFNDAL Le CALIF 


PO 7-2100 


CH 5-5171 


PROJECT 


POLaRts 


X24@MOTOR 


scout 
POLARIS 
TERRIER 
TARTAR 
SNARK 
DEACON 
MINUTEMAN 


SKYDART 


RADIO PLANE RP-7 
NIKE HERCULES 


HONEST JOHN 
LITTLE JOHN 


POLARIS 


TALOS 
TERRIER IIT 
SULL PUP 
HONEST JOHN 


SIDEWINDER 


TITAN 


THOR 


TITAN 
MINUTEMAN 


HOUND 006 


CoRVUS 
GENIE 


’ STIERTNOER 


POLARTS 


TITAN 
ATLAS 


aTLas 
PoLaRTSs 
FaLcow 
MONZONSE 
MINUTEMAN 


ATLAS 


TITAN 
, SPARROW 
THOR@ABLE 


THOR 


FALCON 


* Code for Approximate Contract Dollar Value 


A—$10,000—$ 50,000 
8B — $50,000 — $100,000 
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Contractors’ Directory 


PLANT s* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(See contractor's address) 
3 C SYNTHESIZERS JeGUTTMAN AsFAUREAU TeTOYOTA 
FILTERS OePENYAN JeKELLEY FeVAN ZANT 
PUMPS ANU FILTERS SAME SAME SAME 
FILTERS SAME SAME SAME 
ALLEGANY BALLISTICS LABe ROCKET MOTOR DeWELDER HAWK TeBROWN 
CUM@ERLAND+ MARYLAND RE 89000 
SAME SRO & 4TH STAGE ROCKET MUTORS same SAME Same 
Same ZNO STAGE POCKET MOTOR NeLE@L anc SAME. Save 
SAME BOOSTFR 4 SUsTAINER ROCKET DeWELDER SAME Same 
— SOISTFR ROCKET MOTOR SAME SAME Save 
ne 
Save ROCKET MOTOR DewELOER P.hawK TeBROWN 
SRO STAGE ROCKET MOTUR JeMAIN WeRUE GeSTAIR 
BACCHUS «UTAH MAGNA 6321 
. NOCKET MOTOR JeMARX M.PLUNKETT 
KENVIL« N&W JERSEY FC 6-5150 
SANE SAMe Same SAME 
@OOSTER ROCKET MOTOR EsCaRRout. HeDAVIES HeDUTO 
RADFORL + VIRGINIA NE 9-2411 : 
Sane SAME Sama SAME Same 
Sane SAME Same SAME Same 
4 DO POWER SUPPLIES Re ANDERSON Ae FaLK ®. GARTEPY 
EA SAME ON E STRUCTURAL HONEYCOMB JemIKE Le SaLMELA ReHEAD 
OLO Post 2040 
HAVRE DE GRACE OMDe 
a SOOSTFR & JATO CASES 
w BOOSTER METAL PARTSe 
a SAME 
a MOTOR CasFS 
a SAME 
2 GIMBAL ASS'YS 
’ ELECTRONIC ESUIPMENT 
EASTERN DIVISION € 
LO PosT.ROAN 
HAVRE CE SRACErMDe 
a E GROUND AIR CONDITIONERS RHILMER 
2 © GROUND AIP CONDITIONERS ReHILMER 
a 8S. PORTAPLE AIR CONUITIONERS LeSA*UELSON 
& ‘TRANSFORMERS C+DEHORN JeMELLER TeHI°SCH 
AMMONTA TRAILER JeKERR JeMOORE R.C.CHILTON 
FORCE EJECTOR SAME SAME SAMS 
a FORCE EJECTOR Same SAME Save 
BUFFALO HYDRe O1Ve WARHEAD 
S37 “. OELAVAN AVEe 
PUFFALO® Veo *t 8000 
4 LAUNCHING EQuIPe 
2 SIME 
AIRCRAFT OfVe DO LAUNCHER SECONDARY RELEASE DeGRANT Ge YOUNG *. TAYLOR 
FLORENCE AT TEALE 
CULVER CITYSCALIF JP On7112 J 
SAME E PROPELLANT UTILIZATION SYSTEM WeMELLOR Oc@INOMUFLLE® =. TaYLOX 
SAMa A - ROCKET ENGINES HeSmrewE? PeTAYLOX 
SAME -= CACHE ACTUATORS ReBAIZ WeTAYLoN 
SAME C ARMAMENT FEED SYSTEM ReCOon 
Sanz O PRESSURE VALVES ReCOon 
co SUPPORPT ZOUIPs 
4 SAME 
2 SAME 
6 4TH STAGE ROCKET 
HUPP AVTATION DIVo © TURBO PUMP MACHINED PARTS Je Morgan He SAGE Je uOvESs 
6633 W. 65TH STe 
CHICAW Side ILbe 
. & mELIEF VALVE BeHiYYaANn B.ACKEHURST NeBEreD 
? & PRESSURE FUSE Same Same fame 
C —$100,000 — $500,000 E—$1 —$10 million G—$25—$50 million 1-875 —$100 million K—Over $250 million 
D —$500,000— $1 million F —$10—$25 million H—$50—$75 million J—$100 — $250 million 
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Contractors’ Directory 


CONTRACTOR PROJECT PLANT s* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(See contractor's address) 
i 
Hyrodory de CORPORATION PoLaats 1 A° NOZELES PeDURON R.KERNAN PeWURTZ 
7352 COLOVATE? CAatIYON AVENUE 


NO. HOLLY 1000+CaLTFORNTA PO 5-800) 


MINUTEMAN 4 8 NOZZLES ACTUATORS Same SAME Same 
VESa a a FILYERS SAME SAME. SAME 
ATLAS Ps 4 FILTERS SAME SAME, Same 
HYNMROMATICS+ TNC a o ] 
70 OxNER PARK#AY 
LIVINCSTOWs NeJe WY 2-4900 
HYCKO-MILL COMPANY € 
1707 CLOVERFIFLO ALV ee 1 
S@nTA MONTCA® CALIT. Ex 4-0244 
! INOLANA GEAK WORKS+ INC. a € TRANSMISSIONS GEARS Je Ler Re FELSE Pe UIRKS 
1456 Es 19TH STREET , & GEARBOXFS 
INDIANAPOLIS 74 TNUs ME H-2551 
IwruSTRO TRAP STSTO® CORPORATION POLARIS ” C TRANSISTORS AsMACDOUGALL He ISRAEL VeROSSANO 
35-10 SOTH ave wer 
LONe TSLAND CITYs 46%. EX 2=8000 
INFATTA Seltou pie TITAN ? B ACCELERATION SeiIT Gr é 
er ae CHES Je GRILL Os TUCKER Me TUCKER 
NFy YORK 3Oe “ete Ji 6=-5480 
STIEATNOER a 8 SAME Same SAME, Same 
" INTEGRAL CORP. R J 
etigs ya raed CoRvUS ‘ HYDRAULIC MICRO VALVES Fe Lissa Se al TTLESON Re SHEA 
HICKSVILLE ® Nee WE 1-4099 
SAME SAMC same SAM? Same 
j INTERNATIO NAL RES, STANCE COe MINUTEMAN a ELECTRONIC COMPONENTS Je IKEN He. ZACCARIA 
8 
POLARTS PUERTO aIco SAME Le HAMBURG We RANSELM 
ATLAS a SAME Fe STERs M. EVGELL Me 2aCCARIA 
INTERNATIONAL TEL 4 TELs CORPs NIKE ITT FEGCEPAL NIVe F TRAINING Se MOTTA €. Jeary Ke dALLCNBERG 
67 ROAD STREET 100 KINSLAND POs 
NEw YORK 40 Nes BO 9-3800 CLIFTON’ “ede "NC 7=3600 
bOMaARC ITT FECCRAL N1Ve F ELECTRONIC GROUND SUPPORT Ae RasBe Je MCGARRY Je KEENAN 
3301 BAYNE TRACE Re SRTOUT E. 4CGRATH EF. nS INS 
| ¥ FTe PAYUE® INDe KE 5436 Re VAVI> Re sAMPSIRE Fs MCKENNA 
it SAGE CLIFTON’ NeJde F = @ROUND=TO-AIA CONTROL SYSTEM Ae APNOLI Re aAMPSHIRE Es oPAyY 
, 1 VORTAC CLIFTON® Node G GROUND ESUIPMENT Te A®“STRONG Es FXEGENBERG %e KPARWEY 
; LACROSSE CLIFTON: Nove F. eUIBANCE We FOCKLFR As RAASE fe GPAY 
j 
' INTERSTATE ENGINFERING COKPs ATLAS * COMPONENTS 
( ©00 FAST VERMONT AVEs 
ANAHEIM) CALIF. PR 2-2472 
NTKE a € Bs TAYLOR HeSal TZE®% GeMCMASTER 
TRON FIREMAN “ANUFACTURING COMPANY 
2934 Se FE. VINTRH AVENUE 
if PORTLAND De OAEGOs BE 4-6551 9 TERRIER ELECTRONICS D1Ve C wYROSCOPE ReHOCHSTETLE? 8 M.THIEL AcDe¥OLFE 
{ 7338 See NINTH AVE 
POXTLAN. 29 OREGON BE 40551 
TARTA® Same c sa“e SAME Save 
KP76 Same c SAME SAME Same 
1G= 1998 Same c SAME SAME Same 
soe. Sas c SAME SAME Same 
K2<2-R65 Same c SAME Same Save 
49 103-FO10S Sam C GYR0sC SES ReHOCHSTETLE® = MeTHIEL @.0-ROLFE 
Corvus Save A SAMe Same SAME Same 
POLARIS Say A MICRO@““INe RELAYS Save SAME SAMe 
i SATELLITE Same 4 SENSITIve FELAY Same Same SAM 
Sac SENSITIVE RELAY Sane Same Same 
| Alac@arr DIV Cc STRUCTUKAL PeMbER . 
4784 Seie 177 ave aor eee — 
{ PORTLANJ* OREGON BE 2-21271 
gomaac 6 Same ¢ same Same SAME Samé 
prone a ENVIRONMENTAL TEST FACILITIES ReDZFLZKALNS EeMIGLIORE JeoROSEN 
reite A e 
POat AASHINGTIOVG Veto 
UFO FIECTAONICS Tuc. JFD ELECTAONICS F CAPACITORS TUNERS DELAY LINES = Ne BERMAN Je 2000MaN Re KUTTHER 
6101 16TH ave. 1462 S24D ST. 
PROOFL YM “es Nee DE1-1000 BROOKLY ve NeYe 
*Code for Approximate Contract Dollar Value 
4 — $10,000 —§ 50,000 C — $100,000 — $500,00 E—$1 —$10 million G—$25—$50 m on 1-95 — $100 wien { —Over $250 mili 
B — $50,000 — $100,00 D — $500,000 — $1 million F —$10 — $25 million H—$50— $75 million J—$100— $250 million 
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CONTRACTOR 


JACK & HEINTZ+ 
PeQ. POA 6719 
CLEVEL AWD is OHIO 


INCe 


MO2-1000 


JAMES POND & CLARKs 
PASADFNA® CALIF. 


INCe 
MU1-4906 


JFT PROPULSION LAA. 
Dtve ColeTe 
PASANENAt CALIF s 


JET TOOLe INC. 

7952 NORTH AVE. 
LEMON +GROVEs CALIF es 06-0471 
JONCO AIRCRAFT COSP,8 

PeOe POK SHY 


SHAANFE® OKLAHOMA 62350 


Karl A COse ICe 
S41 WINOSOR STer 
HARTFORU ie CONNe CH 6-743) 
KATISE® ELECTRONICS? 
15 MONMRUF STREETS s 
UNIUN® We Je 


INCe 
My 792525 


KAISER FLEETWINGS. 8 INCe 
SP TSTOL e ePENNSYLVALIA 


ST B-os31 


KAISER INDUSTRIES COPP es 


KAwaAnN AIRCRAFT CORE CRATICH 
OLC wINOSOR POAL 
BLOUMFIELOe CONNECTICUT CH 2-4480 


KANaRR COPPORATION 
447 MARKET STREET+ 


KINGSTON? PENVSYLVANIAs BU 7-2)51 


THE KAYUO™ ENGINFE IAG CORPORATIO? 
PUSKFGONe MICHIGAN. MU S-164! 
KELSEY mAYES COce 
3606 Ne MILITARY 
CETROTT 370 “ICtHe TA $-5300 


KEP CERO PRCOUCTS 
PARSHCLEL HILL ROADS 
WEST MILFORDe+VEW VERSEVe 


KESTUCKY “ETAL PROUe COe 
3109 Se PRESTON ST. 


LOUISVILLE i3e KY. ME 4-942) 
KIM HOTSTART “PGs Cue 

917 ae GROADMAY 

SPOKATIE® "ASH. FA A402 


KINGS ELECTACNICS CCeoe INCe 
GO MARBLEDALE ROAD, 


TUCKAHOE 7 NEW YONKe Se 3-50C0 
KITTELL@“LACYs® INC. 
10416 EAST FAMCETTs 
EL MONTEs CALIF. GI 4-9561 


KLI“CHER LOCKNUT CORPCRATION 
IMCIANAPOLIS 18+ INOITARA WA 5-9284 


KUTHE LABORATORIES: 
73C Ste ISTH STHEFTs 
NE SARK Se NEW JERS Ye 


IkCe 


BIL 2-6000 


Aircraft & Missiles ¢ 


PROJECT 


LITTLE JOHN 
304 2C 
PoLaaTs 
naan 
SPARROW LIT 


aTLas 
SOMARC 


TALOS 
MERRY 


SERGEANT 


yUNO 
CORPORAL 
JUPITER 
ECHO 


POLAATS 


POLARIS 


FOLARIS 
tCHO 


somarc 
MINUTEMAN 


POLARIS 


@ATADOR 
ANUTEMAN 
fTTaw 
POLARTS 


NIKE Z2FUS 
NIKE 7FUS 


TALOS 


RIKE 


REGULUS IT 


Contractors’ Directory 


PLANT 
(See contractor's eddress) 


eee 


=.unae 


aek & 


AIRCRAFT & ELECTRONICS 
VAKLANDs CALIF, LO 22036 
SAME 
SAVE 
aAME 


1 WEST LAS VEGAS 

i sEST LAS VEGAS 

COLORAL) oPRINGS*COL ME 8-2826 
Save 
Save 


I 


FRAVFENTIAL OlVe 
PUSKFGOW> MICH, 
~ 


« 


"Code for Approximate Contract Dollar Value 


A—$10,000—$ 50,000 
B — $50,000 — $100,000 


C — $100,000 — $500,000 
0 — $500,000 — $1 million 


March 1960 


$* 


an00F 


E—$1 —$10 million 
F—$10—$25 million 


PRODUCTS 


ACTUATORS 


LAUNCHER SPIN ORIVES 
GEVERATORE AND REGULATORS 
MOTORS 
GUTBANCE COMPONENTS 

SAME 


VALVES 


SAME 
SAME 
SAME 


VESIGN & NEVELOPHENT 


SAME 
sate 
SAME 
SAME 


GUIOANCE 


SRGUND HANDLING AND SIPPOPT 


GEHYURATORS* TEST EQUIPMENT 


POWER SUPPLIKS 


MOTOR CasFS 


SATELLITE CONTAINER 
PRESSURE VESSELS 
MOTOR CASFS 


COMPONENTS & TEST CaPSULcS 
MAMOLING & SERVILE EQUIPMENT 
SURVEY FOP TEST FacictTIcS 
MACHINE PROPULSION COMPONENTS 


AARHEAD 


*#ARHEAD 


AIRFRAME PARTS 


AMLY<FRICTION BEARINGS 
GONTQURI GC GRINDING AD TIIRNING 
MISSILE INERT COMPONENTS 


GAMPERS Valves 


VALVES 


SELGED MUNEYCOMB CORG 


ENGINE PAF <HcATERS 


.KF CONNECTORS 
ANTENNAS ATTENUATORS 


* TEST FACILITIES 


FASTENERS 


TUBES*+ ELFCTRON THYRATROW 


G—$25—$50 mullion 
H—$50—$75 million 


ENGINEERING 


He MC CONNELL 


Same 
SAME 
SAME 


De VANDECRLIN 


Same 
Same 
samc 


Me Gna 


ReSHELUON 


Jehu 


JekK APP AL 


HeFRICK 
HeFRICK 
f oRECHER 


AcBRINGES 
n.steouarn 
JeGEARnAary 
AePEOMA 


He CAMPBELL 


Ze HAVES 


Se EMISOM 


Me RANDALL 


Re GAUER 


Ee PUMMILL 


Ze GMPLON 


1—$75 —$100 million 
J—$100— $250 million 


PRODUCTION PROCUREMENT 


Ce dERBOLD He LOVE 
SAME 
Same 
Save 
SAME 
SAME 
®. SIMONS 
SAME Same 
SAME Sare 
SAME Save 
Ce MADLEY 
Ge a0WaRD ®. UPAKC 
vehorT Fe JAC OHS 
F eKal Sex 
R RICHARD Bere TLARUN 
SAME Same 
SAME Save 
SAME Saws 
H.CALLETLY CeSAlTr 
O.HaR TUNG PePIERRE 
eoPitrre 


Se #&TANABE fe NEWTON 


Je COVERT Ce SLACKSHEAK 

He RANDALL He RANDALL 
Ke Clow 

He HENLEY Te OTENAART 

ve MYERS 


K—Over $250 million 
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Contractors’ Directory 


CONTRACTOR PROJECT PLANT $* PRODUCTS 


(See contractor's address) 


ENGINEERING PRODUCTION PROCUREMENT _ 


LAMINATED SHIM COMPANY et INCe SHIMS@STAYPINGS Oe HECHT Oe HECHT Fe THOMAS 
UNION STREET 


GLENBROOK: CONNe 


m 


LANOwAIRe INCe WATTERN X-RAY OlVe E X8AY EQUIPMENT Ae BROEN 


Es MORITZ Ce MITCHELL 
744% WEST WILSON AVEKUE? 7444 WILSON AVEs 
CHICAGO Sie TLLe UN 77550 CHICAGOs ILL. c 
FIELN OPERAsDIVe —  MAINTFMANCE ELECTRONIC EulilP D+BANNISTER We OLO Ce MITCHELL 
SPECTAL PROJECTS OIVe c TECHNICaL SERVICES Re NELSON Ge YOUNG N.C. MITCHELL, 
CHEYENNE DIVISION & ENGINEERING OF ELECTRONIC EQUIP Re WARRINER Je SHELTON O SEELY 
MUNICIPAL AIRPORT 
CHEYENNE? WYO> Crt 2-68e1 
STEPPER MOTORS CORPs C PRECISION INCREMENTAL MOTORS Ce ADAMS Me HAGER Je SCALES 
1732 We SLAUSON 
LOS ANGELES 479CALe Ax 5-5421 
INSTRUMENT 7 ELECsDIVe C SUGMINIATURE RADIO RECEIVFRS Ge BORK Ke CUNNINGHAM Le aDERSON 
2133 ACAMS AVEs 
i SAN LEANDNOs CALe LO 9-5e41 
WHITE SANUS@VOLLOMAN F GROUND SUPPORT ECUIPMFNT 
FeQse 86K 394 
HOLLOMAN AFBeNeMe GR-36511 
POINT MUGU DIVe & clLECTRONIC DATA REC 
PACIFIC MISSILE RANGE 
PTeMUGUE CALIF e HL 61681 
CHICAGO ELECTRONICS E  ELFCTRONIC MECHANISMS 
4751 N OLCOTT AVEs 
CHICAGOs iilke UN 7-7550 
THE LANUSVERK ELECTRCPETER COMPANY a BD RADIATI Uis MEASURING INSTHKUMENTS 
G41 SONORA AVENUE> 
CLENDALE Le CALIFCHNTAs CH-56687 
LAWSLFY CORPORATIO: a D FUEL LINE SYSTEM - Se SANDELMAN Ce SNYDER Pe KEEYES 
31, TUCLIO AVENUE? 
SAN NIEGO 12t CALIFe CO 4-3181 
LASKO MET*L PROUUCTS INCe SIDESTNOER te 1?) CONTAINERS Le LAsSKO F. GOTTIER Ce GPUBER 
438 Ge GAY STRECTs 
WEST CHESTER? PAs O8 6-0700 
LAVEZ2T MACHINE WORKS a PRECISION MAQHINE PARTS LA ve7zt Fe SPEH Je KREMER 
“4635 WEST LAKE STRLETes 
CHICAGO 44+ Ite ES 88-16% 
LEACH CORP. JUPITER 4 MOTOR GENFRATCRS 
18435 SUSANNA 29A0 
COMPTON? CALIF. NE 6-107) 
POLARIS RELAY DIVe LAUNCHERS? ELECTIICAL RELAYS 
5915 AVALON ot 
LOS ANGELES® CAl A 6 . 
ATLAS ~ one Mife = 0 ant8es RADAR & GROUND CONTROL 
THOR Same same - . . 
TITAN SaMe HANOLING & SERVICE EGITPHENT 
JUNO SAME INSTRUMENTATION 
LEAR INCe sOMARC a CONVERTER SYSTEM 
3171 Se BUNDY DRIVE 
SANTA MONICA® CALIFe EX 68-6211 
NIKZ“ZEUS GRAND RAPIOS DIV. 
GRAND RAPIOS+ MICHe 
110 INOWIA AVEs GL 32-1555 
THE LEE COMPANY 4 C OIPOLE FVEL NOZZELS Te FLANAGAN Re UOOLITTLE fe. SHIELDS 
523 3OSTOY POST ROADS 
OLD SAYSROOK+ CONVe Ev 8-356 
LFedaTH Rg IRPORATED POLARIS 3 GUIDANCE COMPONENTS De SHAs @. AAUSCH Je LFNKECHER 
OAK NRIVEs 
SYOSSET Le Tee NEa YKe A 1-3080 
TIT4an a SAME. Same SAME, Save 
ATLAS 4 € SAME Same SAME Sams 
LEEMATH ay POLARTS a GUIDANCE COMPONENTS De SHAW We RAUSCH Je LEAK JECHER 
OAK DPIVEs . 
SYOSSET+# Le Tes NEw YKe WA 1-3080 
TITAN 4 c SAME SAME SAME Same 
ATLAS a SAME SAME SAME Same 
LEHIGH VALLEY ELECTRONICS ENGe a A RESEARCH APPARATUS | Ae SIMPSON We GRUVER Re SHIVER 
ALLENTOWN? PENNSYLVAMIAs HE 5-366) TS*663 UNITS AND OSCILLATORS Same SAME, sare 
LEL INC. ATLAS AMPLIFICRS Re MIPPHY IPO 
380 OAK STREETs nite ’ i ats 
COPIAGVE® NEW YORKe AM 4-220 — 
NIKE HERCULES SAME Ce BAKER Ce LUPO 
NIKE ZEUS SAME De MCENCRSON Ce LUPO 
* 
L * Code for Approximate Contract Dollar Value ; ” 
A—$10,000—$ 50,000 C — $100,000 — $500,000 E—$1 —$10 million G—$25—$50 million 1—$75 —$100 million K—Over $250 million 
B — $50,000 — $100,000 D — $500,000 — $1 million F —$10—$25 million H—$50—S$75 million J—$100— $250 million 
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CONTRACTOR 


LINOBERG ENGINEERING CCo 
CHICAGO 12 ILie 


LOCKHFED AIRCRAFT CORPes 
BUAKANK: CALIF. 


LONSE AND SHI°LEY COs 
3055 COLERAIN AVEes 
CIMCIMNATI 259 OHI0. 


LONe STAR PLASTICS COse INCe 


124 ROBERTS CUTUFFe 
FORT WORTHs TEXAS. 


LUMINATOR« INCs 
120 Ne PEORIA 
CHICAGO B89 ILLe 


LYNCOACH AND TRUCK C%ee INCs 


443 CHEST'UT STAFETs 
ONFONTAs “Ea YORK. 


MP4s TNCORPORATED 
9110 GEORGE AVENUFs 
CLEVELAND Se OH106 


MCCULLOCH CORPORATION 
6101 MEST CENTURY BLYDe 
LOS ANGELES 45s CALiIFe 


MCOONNELL AIRCRAFT CORPORATION 


Pe Oe BOM Sibe 
ST. LOUIS 66 MISSJURTe 


MCCORMICK SELPH ASSOCIATES 


HOLLISTER AI®PORT: 
POLLISTcRe CALIFe 


MAGNETICOe INC. 
6 AICHTER COURT? 


EAST NYORTHPORTs LeletNeYe AN 1=4502 


MARQUARIT CORP. 
16555 SATIEOY STe 
VAN NUYS CALIFe 


Aircraft & Missiles 


Contractors’ 


PROJECT 


MINUTEMAN 


HONEST JOHN 
NIKE HERCULES 
SERGEANT 

Haak 

SPARROW 
RECRUIT 


POLARIS 


PLANT 
(See contractor's address) 


zRaenanr & 


LOCKHEED M&S D1Ves 


Directory 


$* PRODUCTS 


Re ee eT 


.... 


: 
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ENGINEERING PRODUCTION PROCUREMENT 


FURNACES & IWOUCTION HEATING 


SAME 
SAME 
SAME 
SAME 
SAMe 
SAME 


MISSILE SYSTEM 


Se BURRISS 


TR 7-2711 SUNNYVALE? CALs RE 94321 
OVSCOVERER Same SATELLITE SYSTEM Je PLUMMER, 
OAS SAME SAME Je KNOPOW 
SAMOS Same SAME We TYMLINSKE 
KINGFISHER SAME TARGET MISSILE Le STAEMLE 
ao? Same RAMeJET TEST VECHILE Same 
Q-5 Same 
JUPITER Same Tv SySTERs 
X-7 Sane ; 
SENTRY SAME COMPLETE SPACE Sys 
P1z) PIPER MISSILE SYSTEMS. DIVe averen 
» 7701 #OODLAY AVEs 
VAN NUYS# CALIF es ST 6-4210 
xel? SAME 
OTSSOVERER SAME LESIGN 
KINGFISHER om +r TARGET SYSTEM 
AolT ROtA ° JEVELOPMERT 
MARIETTA® Ske 99-9412 rE ai 
SOMARC MISSILE SYSTEMS DIVe TESTING 
mr2as SAME PRIME CONTRACT 
coRvuS FLOTURN DlVe A METAL ParTS WAMKEN 
KI 1-4774 
SIIEATNDER SAME a SAME. SAME 
TERRIER 4 HIGH TEMPERATURE PLASTICS EvHs SWA7EY 
PE 2-3437 
aTLas = S ELECTRICAL CUMPON'TS Oe RAHN 
DE 7-0737 
THOR 3 SAME SAME 
NIKE - SAME SAME 
SERGEANT 4 SAME Same 
JUPITER a E TRAILERS Fe HUMPHREYS 
GE 2-2900 * 
REISTONE + SAME. same 
POLARIS 4 JETEVATORS® WOZZLES» INSERTe Te Lee 
CLAMPS 
BR 1-4456 
MINUTEMAN 2 c SAMG, SAME 
ia F RECIPROCATING ENGINES/ORUMES = Jo OILAORTH 
OR 02320 
MERSURY 2 G oSPACE CAPSULE® MISSILE AVAPTERS Ee FLESH 
ouaTL ? J GROUND SuPPOnT & CHECKOUT EQUIP SAME 
AERSIPY a GAS GENERATOR SYSTEM Fe LAHAYE 
ME 7-373) . 
TITAN EXPLOSIVE DEVICES SAME 
OTST OVERER * STAGE SEPARATION VALVFS SAME 
POLARIS * a STAGE SEPARATION: IGNITION SAME 
SPARROW 112 * EXPLOSIVE COMPONENTS SAME 
SIDEaINOER a @AS GENERATORS SAME 
NIKE-WERCULES 4 eXPLOSI Ve DEVICES SAMe 
ATLAS . a PRESSURE CARTRIDGES Same 
JUNO 3 IGNITER & STAGE SEPARATION SAmMe 
Bomarc . EXPLOSIVE DEVICEs SAM. 
oaen 2 sa“ Same 
MINUTEMAN a SAME SAME 
EXPLORER a IGNITFR & STAGE SEPARATION Same 
a O COILS & AMPLIFIERS He Elcric® 
KINGFISHER 4 RAMJET BOCSTER 
ST $-8361 
Bomarc a RAMJET Ewer INES 
HOUND DOG a VAREAPLE TNLET CONTROL -SYSe 
Ke? 3 RAMJET BOOSTER 
ATLO 2 RAMJET EnCINES 
PLUTO 3 PRIME CONTRACT 
* Code for Approximate Contract Dollar Value 
A—$10,000—$ 50,000 C— $100,000 — $500,000 E—$1 —$10 million G—$25 — $50 million 1-375 —S3100 million 
B — $50,000 — $100,000 D — $500,000 —$1 million F—$10—$25 million H—$50—$75 million J—$100 —$250 million 
March 1960 


Re GIBSON 


Ne MILAKOVICH 
SAME 
Save 

Re ROGINSON 
SAME 


SCHNIEDERS 


SAME 


CoFo PERRIN 


Re LEMEN 


SAME 
SAME 
SAME 


We WICKENHOFE? 


SAME 


Fe MARINXO 
SAME 


Ee OISCOE 


W. OUBUSKER 


SAME 
Le aILSOn 


SAME 
SAME 
SAME 
Same 
SAME 
SAME 
SAME 
SAME 
Sama 
Same 
Save 
SAME 


Ee SHYNE 


> 
K—Over $250 million 


Pe GOODWIN 


Me MC GILVRAY 
Save 
Same 

Ge YOHNSON 
SAwe 


BAMKFN 


Same 


SeCo HAE 


Ce HURER 


Same 
Sama 
SAMS 


Re STRAIT 


Samnc 


Ae CDOK 


Same 


Ce HAMY OND 


Ke #AGEGKNECHT 


Same 


Ae SCHNIEOER 


Same 
Same 
Same 
SAME 
SAmc 
Same 
Save 
Save 
Same 
Same 
Same 
SAMc 
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CONTRACTOR PROJECT PLANT - 
(See contractor's address) 
THE MARTIN COMPANY TITAN DENVER UTVes «K 
Pede MOK 179 
BALTIMORE 3+ “ARYLAWO MU 7-3800 DEWVE? LeCOLCe PY 45211 
Mast BALTIMORE Dives 4 
BALTIMOKE? MMe 
WAST CEVELOPMENT CUMPANY® INCe 
OAVENP ORT JOWAs 3-9729 
Ge Ee MATIs COMPANYe 4 a 
610) SOuT+ OAK PARR AVENUE of a 
CHICAGO 340 Tite Lu 66-3400 a 6 
THE W. us MAXSOM CORPORATION corvus S60 © STH STe € 
G75 TRATH AVE Wee ME@ YORK® NeYe 
tHE d YORA 68 Ne Yeo LO 51900 
TERRIER Sami F 
THOR Save c 
Haan Same 9 
Falsov WFGe Dive é 
5 4ANSOw QRIVE 
OLD FORGED Phe GL 793406 
SPARROW ALL Same a 
4IKE Same — 
TITAN RESe & LEVe OLVe ° 
460 W. 54TH STe 
NEW YORK Le #Y LO 5-1900 
GAR=9 Sane 
MELPAR INTs JUPITER cf 
Pete FOK 126 
300) LALTUGTON ULVUe 
Lacc ORIONe “ICH. MY 22711 
FALLS CautCrie Vae JE 46000 
TALOS t 
ATLAS 8 
THOR 2 
TITAN 2 
MERSUPY a 
MENASCO MFG. CO. ATLAS 4 
805 SAN FFRWANDO ALVDe 
Buedarme CALIFs VI 9-326! 
CORWUS a 
MENLO RESCAKCH LABORATORY MTOas i c 
595 NORTH MATHILOA AVENUE? 
SUNWNYVALE® CALIF es RE 9-6790 
“METAL GELLOSS CORP, POLARIS a 
Fee POA %S 
NEaTON L%6 FALLSe MASS) =6—CE S-1940 
NIKE 4 
MOUNDOG . 
ATLAS B 
MINUTFM Ady a 
comand ’ 
METALFCT@O L ¢ c 
1ie23 vaNoO® 
MWe HOLLY 0099 CALIFs DO S-2430 
METALLIZI'G COMPAUY OF LOS ANGELES 4 ¢ 
1253 Sre BOYLE A/ice 
195 ANGCLES 230 CALe aN 8-7108 
METKON OS “One 9RaTIO I 2 a 
Fa Y Alm PARTS Coe INte aTLas oe 
9%) LST JeFFERSO% "WLWee TITAN 4 
Chiu wiTYe CALIFe uP 05923 JUPITER 2 
POLARIS a 
4OMARC a 
MICH? GEE PRODUCTS INCe a c 
631% EST SLMISON AVE. 
Ci VER CITYe CALIF. EX 1-6719 
MICTOTRAN COs InCe POLARIS a ¢ 
145 ~. MINECLA avo ee 
VALLTY ST7EAYs We¥e LO i-6@CS0 
MIS ANECH-RSS COKP os JANITROL OIVe D 
666) "Te “LLIOTI 4200 SUAFACE RDe Cc 
CETUOTTe Ele. COLUMHUS 490HT9 OR 4-5541 1 
ce 
Oo 
* Code for Approximate Contract Dollar Value ; 
A—$10,000—$ 50,000 C— $100,000 — $500,000 E—$1 —$10 milli > 
B — $50,000 — $100,000 D — $500,000 — $1. millien F—$10—$25 million. 
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Contractors’ Directory 


PRODUCTS 


a IRPROME 


SYSTEM 


TESY FQUIPss PLOTTERS 


MICROWAVE TO#ERS 


MICROWAVE TOWERS & REFLECTORS 
MICROWAVE TOSERS & REFLECTORS 


MISSILE SI'TOANCE 
LAUNCHER CONTROL CONSOLE 
SAFETY & ARMING DEVICE 


COMPONENT DEVELOPMENT 
FuZE 


COMPONENTS 
FREQUENCY CONTRO. UNITS 


SAFETY Auf? AAMING MECHANISMS 


URONANCE CEVICES 


FUSE 
RADAR BEACONSe TEST EQUIPMENT 
RADAR SeaCOND 
sa“e 
MICROWAVE TRACKING 


TITANTUM PRESSURE VESSELe 


SAME 
nISSILes 


COMPENSATOR sELLOWS 


SAME 
SAME 
SAME 
SAMe 


SAMG 


"GROUND HANDLING @ MEMORY SYSe 


ROKIUE & CERAMIC COATINGS 


SERVO ANALYZERS 


AC ELFCTAORIC POWER SIPPLIES 
GYRO OAIFT RECORVERS 
TRANSTSTOPIZED OC PORFR SHIP 
ALTITUM, CONTROLLERS 

ANGULAR ACCELERIMETENS 


HIGH TENPFRATURG FASTENERS 
“HISTEMP. PARTS 

save 

sa“. 

sate 


PRECISION TEST EQUIPMENT 


TRANSFOR 4FRS 


PNEUMATIC COwTROLS 
COUPLINGS 

HEAT EXCHANGERS 
LIQUID HEATERS 
COMBUSTION EQUIP Ss 


G—$25 — $50 million 
di —$50 — $25 million 


Aircraft & Missiles 


ENGINEERING 


Oe 


raLL 


GAGE 


GANNETT 


Me 


He 


Grasis 


samc 
SAME 


UTTENNORFFR 


SACKSON 
SAME 
KAHN 


GAVINORKY 


PEACH 


te 


Je 
Je 


Re 


Ce 
Oe 


Hevmet 


a 


LL uUCCA 


Same 
SAME 
SAMz 
SAME 
Same 


GLOVER 
Glover 
Same 
same 


MCF AONEN 


CMABle 


Oe@cKER 
Same 

ALORICH 

CLARA 
Same 


1—$75 —$100 million 
J—$100 — $250 million 


PRODUCTION PROCUREMENT 


Re GLAKEY Ce SLOOMER 
ve TOY Ae KOSE 
NIEMEYER FIER 
Se STANCIK Re LEHNERT 
SAME Samc 
SAME Same 
Je AOINOWSKE 
Same 
SAME 
SAME 
ve SCHIELD Ve PIPES 
Se GROWN @. wire 


Ge ANMSTRONG Re oiRONER 


SAME Save 
Save Save 
SAME Sane 
Save Samé 
SAME Same 

Te aIRKEN Te STEINMAN 

Te SIRKEN Te STEIWHAN 
Same SAME 
SAME Sane 

O. YORK Be LOSMANOY 


He EDELSTEIN Be. BELL 


E. AUVPPERT R. RUPP 

He OSBORN Je HUNTLEY 

Re. FIELOINGs SRP. RUPP 

Ce 4ARTIN Re RPP 
SAME Same 


K—Over $250 million 


March 1960 


, See | 
| ak 

; -= 

‘a 

1 

| = ee |= 


CONTRACTOR PROJECT 


MIC@ESTERN INSTRUM: NTS 
Pe Oe BOX 7186s 
TULSA ide OKLA, RI 7-1331 
MILL POLISHING CORPORATION 
HUNTINGTON PARK se #CaLe LU 72171 


MILRO CONTROLS +CO.e 
*SAMILE GROOK? Ne Je 


POLARIS 
S# 1-1850 
POLARTS 


MINNEAPOLIS-H/ONEYMELL REGULATOR CO 
2753 Giri AVEerS 
MIKNEAPOLIS Ba MINNe 


MERCURY 


FE 2-S225 
TITAN 
CENTAUR 
M~252 
SERGEANT 
#aG TAIL 


scour 
@sirtt 
THOR=MELTA 
2094 
MERCURY 


HOUNONG 
ATLAS 

THOR 

Titan 
MINUTEMAN 
LITTLE JOHN 


HONE ST JOHN 
SERGEANT 
MINUTEMAN 
TALCS 
SIDESTHOER 
TERRIFR 
ASPOC 
MERCURY 
aTlLAs 


SOMAKC 
TITAN 
CENTAUR 


POLARIS 
s0Marc 


MINNESOTA MINING & MAKUFACTURING 
900 BUS AVERUE® * 
ST. PAA « MING PR 6-6511 


POLARTS 


Contractors’ 


AERONAUTICAL DIVe 
2500 RIOGSAY RD. 
MINNEAPOLIS i3:MINN 
Same 
SANE 
Same 
Same 
MISSILE DEV. Las. 
1915 ARMACOST AVEs 
LOS ANGELES+CALe 
Same 
Same 
Same. 
, Same 
BOSTON JIVe 
BOSTON: MASSe 
Same 
Same 
Same 
SARE 
Same 
ORDNANCE OIVe 
600 SECOND STe 
HOPKINS» MINNe 
Save 
SANE 
Same 
SAME 
Same 
same 
Same 
Same 
MISSILE EQUIP OlVe 
QUEENS S+SAILEY 
POTTSTUAN: PAs 
SAMc 
Sane 
INERTIA. sUIDANCE DIVe 
ROUTE i9 
STePETEC ¢SGURG FL Ae 
Sane 
SAMe 


ST 1-018 


o 


GR 89-0204 


* 


aL. 45200 


o aca F>mnmon 


WE f-5571 


FA 35-4000 


HE 5-115 


34 COMPANY SCENTRAL K*Set 
2301 RUUSON Pee 

SVePAUL 6eMINN. 

ZENITH PLASTICS COceSUBSee 
1600 Se LISTH STee 


VIME-HERCULES 


MITCKELL CAMERA COKPCRATION 
6466 @FST 4HA4VARD STee 
GLFNCALE “se Che ch 51085 
#0) DED INSULATION COs 
335 Es PRICE STee 
PHILATELPYIS 44 5P he 


NIKE“ZEUS 


VI 44-2626 
POLARTS 


MOTOROLA INCe 
-Su5 *e AUGUSTA BLVDe> 
CHICAGO Sie Iie 


SOMARC 


SP2-6500 
JOMARC 
OmMARC 
MOHAWK 
SIVE #TNDER 
30-2 
SAGE 


JRONE TAM 


MYCALEX CORPORATION OF AMERICA 
125 CLIFTON 9LVvU. 


CLIFTON+ Neve PRO-6B04 


MUTRON COWPORATION 
125 PERAINS AVE. 


BROCKTON® MASS. JU 3-0033 


Directory 


PRODUCTS 


ELECTRONIC DATA RECORMING INSTR 


PRECISION METAL PARTS 


REACTOR CONTROL D-C POWER SUP 


FLASHING BUS POSER SUPPLY 
POWER SUPPLY 


CONTROL SYSe GROUND S'IPPURT 


GUIBANCE 

COMPONENTS : 

AIR DATA COMPUTER 
GYROS & ACCELEPOMETERS 
SYSTEM 


wUIDANCE 
seme 
SAME 
3AM 

wYROS 


BYROS & ACCEL FROMETERS 
GYROS 


>AME 
ACCELEROMETERS 

Same 
*@ARHEAOS 


same 

SAME 
ARMING & GROUND SUPPORT 
ARMING 
OR ONANCE 

sate 
SYSTEM & TRAINERS 
COMPONENTS 
GROUND SUPPORT 


SAME 
SAME 
GUIDANTE 


Sane 
same 


SOLID PROPELLANTS 


MISSILE CONTAINERS LINERS 


RADAR REFLECTOR ASSEMALICS 


16 35 70K” CaMERaS 


CONNEC Toads 


PRINTED CIRCUIT ASSEMSLY 


WESTERN MILT. Ele CI%> 
8201 Es MCOOPELL RD, 
SCOTTSCALEF ARIZ. 

SAME 

SAME 

SAME 

SAE 

Sate 

CHICe MILTe Ele CTRe 
1450 Ne CICEFO 
CHICAGO I4e Ilte 
MOTOROLA SYSe RESe LAB 
83530 INUIANA AVEs 
RIVE"SIOE® CALIF. 


WHS-4511 


MaAnmaam 


SYNTMETIC MICA CU OlVe 
CALUaFLi, TOWNSHIP ® NeJCAG"4020 
MYCALEK ELECTs CORP, 

1aS CLIFTON SLVD. 

CLIFTOM: Mede 


BEACON DEVELOPMENT 


OATA LINK 

GITQANCE TRAWSPONDER 

SLAR DE vel OPMENT 

GUIDANCE 

DRONE NAVIGATION AND CONTROL 
COMMUNICaTION SYSTEM 


ORME TARGET SEEKER 


ELECTRONIC COMPONENTS 


CABLE ASS'YSs 


€. S@AMAN 


PAYNE 


Me ROSEN 


Same 
Same 


CRASK 


HENDERSON 
ANDREWS 
MEYERS 
LOWER 

a@® lori? 


Sami 
Sarc 
Same 
. Same 
MAPLE 


SAME 
SAMc 
Same 
sare 
SAMc 
ENGUARL 


Seme 
s4h%c 
SAMc 
Sam. 
SAM 
Same 
SAMc 
Same 
Ot ec 


Saxe 
sare 
Enel rorr 


ANT EHSON 
SPMc 


RATHAANN 


MANDEP FELD 


AICHINGER 


MITCHELL 


OfvEN 


BLACKFRT 
OfVveN 
—0S0\ 

LAHTI 

Fe PETERSON 
GRIFFITH 


FLETCHER 


atCraPoson 


RIChHAPOSON 


Bacnus 
BACKIS 


FORS3IFRG 


€. SCHUCTHEIS 


We EMMERSON 
SAME 
SAME 


&. LUND 


SAME 
SAME 
SAME 
SAME, 


ve LILLIES 


SAME 
SAME 
SAME 
SAME 
SAvE 

Ge LILLICROP 


SAME 
SAmMe 
SAME 
SAME 
Same 
Save 
Save 
Sare 
MOVING 


SAME 
SAME 


Serr 
Save 


SCHICK 


KOVALCHUK 


CMCALL 


GARRITY 


FINLET 


THOMPSON 


BACKUS 


nT CHAROSON 


OEVICCEROY 
LYNCH 


oZELIus 


ENGINEERING PRODUCTION PROCUREMENT 


Re KENNEDY 


Pe OVEYREL 


Me Ve CORONATO 
Same 
Same 


Re FOSTER 


Same 
Same 
Same 
Same 
Pe MARCY 


Same 
Same 
Samc 
Same 
Ee nANSCOM 


Same 
Same 
Same 
Samc 
Same 
Je BARRETT 


Same 
Same 
Save 
Same 
Same 
Same 
Same 
Same 
Me JONES 


Saye 
Same 


Se PUFFCR 
Samc 


KPEUSCHER 


HaLoMaR 
PAL AMAR 


nl'GHES 


Same 
ame 
BENSON 
BUSKIRK 
@ENSEN 
oO DONNELL 


WUTT 


ef STCRVELT 


ef STCRVELT 


wf STERVELT 
fF STERVELT 


ANDERSON 


LT 


"Code for Approximate Contract Dollar Value 


A— $10,000 —$ 50,000 
8 — $50,000 — $100,000 


Aircraft & Missiles ¢ 


C— $100,000 — $500,000 
D — $500,000 —$1 million 


E—$1 —S10 million 
F —$10—$25 million 


March 1960 


G—$25—$50 million 
H—$90—$75 million 


1—$75 —$100 million 
J—$100 — $250 million 


K—Over $250 million 
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CONTRACTOR 


NeJeEs CORPORATION 
345 CARNEGIC AVENUE 
KENILWORTH: NEW JERSEY CH 1-1500 


NAVAL GUN FACTORY 
WASHINGTON O6Ce 


NAVIGATION COMPUTER CORP. 
1621 SNYMER AVENUE 


PHILADELPHIA 459 PENNAe HO S=770% 


NEW DEPARTURE OLV+GENERAL MOTORS 
269 WORTH MAIN STREET 


BRISTOL+ COwNECTICUT LU 2-657) 


NEW ENGLAND LAMIMATES Coct INCe 
46) CANaL SI*®EET 
STAMFORUs CUNNECTICUT OA 4-44") 
NEW LONUON INSTRUMENT COor INC. 

62 UNIGw STREET 


NE® LONUON® CONNECTICUT GI 3 84%! 


NEWARK CONTROLS COMPAKY 
15 @ARO STHCET 
BLOOMFIELD NEW JERSEY Pl B-2971 
NImUNe INCe 

114 FIFTH avenue 


NEw YOR) 3+ VEw YORK OR 44-7970 


NORRIS<THEHMADOR CORPORATION 
S215 SOUTH COYLE Aver VE 


LUS ANGELES + SS9CAL IF « LU @-7111 


NORTH AMERICAN AVIATION: INC 
1700 Eo IMPERIAL HIGHRAY 


FL SEGUNDO? CALIF OR 8-301) 


NORTH AMERICAN ELECTRONICS+ INCe 
71 LINDEN ST°EET 
WEST LYWNe MASSACHUSETTS LY @-4u0 


NORTHERN ORONANCE® INCe 
48TH & NeEe MARSHALL 


MINNEAPOLIS# MINNs SU §8-6601 


NORTHROP CORPORATION 
BEVERLY HILiSs CALIFORNIA CR4-8061 


NORTHWESTERN ELECTRIC COMPANY 
1759 Ne SPRINGFIELD AVENUE 
CHICAGO 475 ILLINOIS 


NUCLEAR CORPORATION CF AMERICA 
? RICHWOOD PLACE 


DENVILLE? NEW JERSEY OA 74200 


PROJECT 


SIJEMTNOER 
Talos 
TARTAR 


POLARIS 


MINUTEMAN 


HaAaK 


POLARIS 


STDE WIND? 
T+236 ROCKET 
T-273 ROCKET 
SUPEK TACOS 
TERRIER 
aRCAS 

FALCON 


AOUNCOG 
GITTLE JE 
ATLAS 

THOR 

Fei ENGINE 
tm) eNGT WF 
vUPTTER 
AFOSTONE 
nS-2 SLEL ENG 
er) ENGINE 
JYNA=SOAK 
SNAP 


PLUTO 


TALOS 


TARTA® 
TERRIER IT 


SNARK 


TALOS 


omEas 


a : : ae 
ee en EE EO 


Contractors’ Directory 


PLANT 


(See contractor's address) 


ea 


N@® FP ARTU 


HAYES AVENUE 
SANDUSKYs OHIO 


MA ©2120 


neinae 


MISSILE ofV 
12214 LAK®*O00 ELVDs 
VOWNcYs CallFe 

AME 
ROCKETOY AF UIVe 
6@35 CANUCA PARK FCALe OF 75651 

AME 

DAME 

2 AME 

AME 

Same 

DAME 

othe 
AUTONFTICE DIVe 
9150 ©, [¥PEXTAL 
DOWNEY + CALIF « 
ATOMICS {NV TERNAT IL 
CANCGA PaPReCALIFe 

oh ME 


SP 53-0610 


S$? 35-2233 
DI 77209 


4 


NORAT? vive 
1001 Ee SROAN#AY 
HA@THOR NE *CALIFe 


? OR Bevlil 


- 


CENTRAL ELECTRONSDIVe 


SAM 


"Code for Approximate Contract Dollar Value 
A—$10,000—$ 50,900 
B — $50,000 — $100,000 


80 


C — $100,000 — $500,000 
D — $500,000 — $1 million 


$* 


2 


m 


cerpeios 


o 


E—$1 —$10 million 
F—$10—$25 millien 


PRODUCTS 


ELEC. PO*FR UNITS FOR ATLAS® 
POLARTS+ TALUS: TITAN, NIKE 


@ARHEAO METAL PARTS 
LAUNCHERS 
PROPULSION METAL PARTS 


OCIGHTAL FUNCTION GENEPAT OP 


TIME BASE GENERATOR 


INSTRUMENT BEARINGS FTR SIILLPHP 
SINC INDFR? THOR® MACE* FALCONS 
A°GULUS" MERCURY* MIKE? REQSTONE 
VUPTTER? SERSHING? © ARTSY 
Tiran 

HOLOED LAMINATES 


METRY TEST EQUIPMENT 


INSFRUMENTATION® Fite EXTING 


OPTICAL COMPARATORS 


moTOR CASES 


MOTOR ASS'YTe 
METAL PARTS 
Same 
SAME 
SAME 
MOTOR CASE 

sate 


sysfer 


BOISTFR® | AUNCHER 
ROCKET ENCINGS 


Same 
Sane 
sate 
SAME 
SAM 
same 
sa“e 
GUTBANCe & COMTROL STIOY 


ENGINEERING PRODUCTION PROCUREMENT 


Se 


Je 


Pe 


Be 


NA 


“Me 


GLASS”AN 


JONES 


Ores 


wALLAcK 


LVGAR 


Po Lark 


HICKS 


GAYA 


HAWORTH 


GEnOrs 
THOMAS 
CAPPIn 
AUMLMAN 
rHavILTON 
AURLMAN 
aon at 


oor 


SPMe 
Mo'TceTH 


THORSEN 
ALPRICH 
HeOLy 
Siac 
UF" ins 


NUCLEAR POWER SYSe Je aeTcn 
NUCLEAR RAMJET de rive 
SEMICONDUCTORS A Bat 
RAUNCHERS*s MISSILE LOADER COAP 
LAUNCH SYSTEM POWER URIVES 
LAUNCHERS 
WEAPON SYSTEX Je MATTHFWS 
MOTORS@ucVERATORS We ABPOTT 
COMPONENTS Ke RUSINOW 
SAME Pe GREENPERG 
G—$25 — $50 million 1—$75 —$100 million 
4 — $50 — $75 million J—$100 — $250 million 


Aircraft & Misses 


R. SCHLENKER 


Ae asst 


A. aOSS! 


F. HIMMELEIN 


Je GAKER 


1. KADESH 


Ge aALKER 


THOWE 


De. MAAG 


E. CHAMBFRLAI’: 
ve OETRO 
ve JETRO 
E. CHAMaFRLAIN 
ve SEIKO 
ve JETRO 
Ee CHAMSERLAIN 


Ve CUNNINGHAM 


me 


Je EMMI 


He #ASELTER 


Me FAYRWEATHES 


W. SMITH 


He OLDEN 


SAME 


K —Over $250 million 


Re SCHRAGE 


Je WEWELL 


Je NEWELL 


We RYAN 


Ce LOCKTON 


Ae FRANCO 


De riFSS 


YAMANAKA 


Re STODUARD 


SAme 
Sawe 
<auc 
Save 
SAMC 

Re STODVARD 
Same 


Me STARA 


Same 


Ce KAFTERY 


Me BPUND 


Ce HOOD 


Pe CHRISTIANSEN 


“. BUFF 


Same 


March 1960 
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CONTRACTOR 


THE OHIO CARBON COMPANY 
12508 BEREA ROAD 


CLEVELAND i+ OHTO CL 2-6190 
OPTIMIZED UEVICES+ INCe 

864 FRANKLIN AVENUE 

THORN®#OUDs NEW YORK RO 9-6110 


OREGON METALLURGICAL CORPORATION 
P.O. BOX 484 


ALBANY?® OREGON WA 6-G2"1 


JOHN OSTER MFGe COs 
1 MAIN STRECT 
PACINE® WISCONSIN ME 7-4445 
OTIS ELEVATOR COMPANY 

35 RYERSON STREET 


PROOKLYW S* NE@® YORK UL 5-6000 


P.B.R MANUFACTURING COMPANY 
H AND LUZERWE STREETS 


PHILADELPHIA 24+ PENNAs GA 6-0952 
PACE ENGINECRING COMPANY 

13035 SATICOY STREET 

NORTH HULLY@900+ CALIF e PO 5-04*3 


PACIFIC COAST ENGINEERING COo 
OAK AND CLEMENT 


ALAMEDA+ CALIF «s LA 2-6190 
PACIFIC MAGNETIC CORPs 
FOMOLANO+ CALIFORNIA UW 77-2037 


PALOMAR EQUIPMENT COFPANY 
4254 NIAGARA AVENUE 
SAN DIEGO 7+ CALIFORNIA AC 3-6796 


PANORAMIC RAOTD PRODUCTSe INCe 
520 Se FULTON AVE. 


MOUNT VERNON? NeY. Ow 9-4000 


PARAGON TOOL DIE & ENGINEERING 
11055 SUTTER AVENUE 


PACOIMArCALLFORWIA EM 9-5<37 
PARAPLEGICS MFGse COse INCe 

10008 FRANKLIN AVENUE 

FRANKLIW PAnKe ILLINOIS GL 5-1697 


PARKER SFA COMPANY 

10507 JEFFERSON POULEVAKD 
CULVER CITYs CALIFURNIA VE 9-116) 
THE RALPH Me PARSONS CO. 

617 We SEVENTH AVE. 

LOS ANGELES+ CALIFORNIA MA 9-244 


PARTS ENGINLER ENG COMPANYs 
760 Ne MARSRALL AVENUE 
EL CAJONs CALIFORNIA 


INC. 


HI 4-94") 


PEARSON ELECTRONICS» INCe 
707 URBAN LANE 
PALO ALTO+ CALIFORNIA 


PERKIN-ELMER CORPORATION 


NOR@ALK+ COwNECTICUT VI 77-2422 


PROJECT 


POLARIS 


MINUTEMAN 


POLARIS 


uTSCOVERER 
ATLAS 
JUPITER 


34 TURN 


MERCURY 


POLARIS 


TITAN 


JUPTTER 


mFRCURY 


TYTAN 


ATLAS 


MERCURY 


JUPTTER 
THOR 
aTLAS 
MACE 
aFGULUS 
aa TADOR 


Contractors’ Directory 


PLANT 


(See contractor's address) 


DEFENSE & INOUST+UIVe 


SAME 
Same 
SAME 


a 


ELECTRONIC DIVe 
A191 Se C& LACY STe 
PASALFNA: CALIFs 


* Code tor Approximate Contract Dollar Value 


4—$10,000—$ 50,000 C — $100,000 — $500,000 
8 — $50,000 — $100,000 0 —$500,000—$1 million 
Aircraft & Missiles ¢ March 1960 


SY 5-7061 


$* 


mmm 


are 


o 
—€ 
€ 
€ 
c 
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t—$1 —$10 million 
F—$10—$25 million 


PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
COMPONENTS Ce AMAMs Re GRAF Fe AURAND 
AUTOMATIC TEST EQUIPMENT Se GERNSTEIN Je MURTHA Ae 20CH 
REPRACTORY NOZZLE THROAT INSERT Fe CAPUTO Ne SAMS 

SAME SAME SAME 
ROTATING COMPONENTS SERVO=MECH We JEFFERSON Se MURRAY Pe. scuTa 
OPTICAL CART CONTROL SYSTFM Pe FINN 
GROUND SUPPORT CQUIPHFNT Je KENT He BOHNING Je VARDEN 
TES* EQUIOMENT Je MCKINLEY Le VANDER-BOK“E 4. VFLTO 
GATES & CONTROLS GROUND Srp Ne GERI 
COLLIES ANO INSTRUMENT CAaTS Te RACHMAN Ae SCHMITT Je MANFREOONTA 
TRANSDUCERS? ACCELEROMETERS? Se EPSTEIN Je FRIEL We JOHNSTON 
THERMOCOUPLE JCTS. 

TOWER TRUCKS* CARNES* HOISTS Ce 20 IFFL Ne ROBERSON Le COMPIANO 
MAGe AMPSe & SWITCHING SYSe Ge JOHNSON He MILLS €. ECKSTEIN 
MICROWAVE SYSTEMS Fe DANE 
TEST INSTRUMENTS ee wv 6. SCHLESSEL Se KLEINMAN 
. 
IMPELLERS? EXOUCERS® INDUCERS® eo REGAN He SATVAR De FRANCE 
TUPSINE SHFELS 
SHELTER CONTROLS AND CABLES Ce AUGUSTINE FF. naley Ae ENGLE 
CONTROLS & CABLES Ceo AUGUSTINE F. nALEY Ae ENGLE 
TIMERS Te PRGBLF Fe nALEV fe ENGLE 
SEALS FOR MERCURY? TITAN? THOR® Te CARRELL Je VENZELL Pe GLASSFORD 
ATLAS* SERGFANT?!SN4&RK® TAPTAR® 
TALOS® MINUTEMAN® NIKE 
TELEMETRY ®% COMMUNICATION EQUIP Ae SMITH Pe. OELVALLE Me ONGEN 
SEALS* COUPLINGS® FUEL LINE Ee PARR Be MADOISON Ceo HULL 
bELLOWS SAME SAME SAME 
ELECTRONIC COMPONENTS Pe PEARSON Me STANGENES ®. PFARSON 
PERTSCOPES Je SHANLEY 
THEOOOLI TES Same 
THEOOOLI TES Same 
THEOOOLI TES Same 
THEOOOLI TES Same 
THEOOOLI TES SAME 
THEQOOLI TFS Same 
G—$25—$50 million 1—S75. —$100 million &—Over $250 million 
H—$50—$75 million J—$100 — $250 million 
\. 4 sepiga ve 
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LE EET ESA RR OS AS | 


CONTRACTOR 


‘PHILCO CORPORATION 
8700 WISSAHICKON AVENUE 


PHILADELPHIA 46@+ PENKAs VI 35-4090 


PIONEER PARACHUTE COMPANY® 
168 FOREST STREET 
MANCHESTER® CONNECTICUT MI 9-521! 


INC. 


PLANNING RESEARCH CORPORATION 
1333 WESTWOOD BOLLE VeRD 


LOS ANGELES 24+ CALIF «+ GR 9-7775 


PNEU-HYROO VALVE CORPORATION 
52 WORSE HILL ROAD 
CEDAR KWOLLS*+ NEW JERSEY JE 86-7290 


POLARAD ELECTROWICS CORP. 
33-10 QUEENS BLVD. 


LONG ISLAND CIT y+ NeYe EX 2-4500 


POLY-SCIFNTIFIG CORPORATION 


BLACKSBURG: VIRGINIA PR 2-8212 
POWER SOURCES+ INCe 
BURLINGTON® *ASSe BR 23610 


PRECTSIUN CaSTPARTS CORPORATION 
4600 Se fF. HARNEY DRIVE 


PORTLANUO 6+ OREGON PR 5S-G59) 
PRECTSION LAPPING COst INCe 

34 CLINTON avENUF 

VALLEY aTREAM+ wEw® YORK LO 1<2770 


PRECISION SUIENTIFIC COMPANY 
3737 WEsT CURTLAND STREET 
CHICAGO 47+ ILLINOIS C& 7=2060 
PRECISION TrERMOMETER & INSTs CUs 
1434 BRANODYsIVE STREET 
PHILADELPHia 30+ PEWA LO 3-667) 
PREWITT AIKCRAFT COMPANY 

HOLLEY AND MADISON STREETS 
CLIFTON HELoHTS+ PENNAs MA 6-650 


PULSE EWGINCERING 
560 ROBERT ~VENUF 


SANTA CuAPAs CALIF « Ch B-6040 


CuartTy CONTROL CoORPe 
T3)> WILSON Aves 


CHICAGO Sie Iiie UN7=9200 


QUANTUM+ INCe 
AUFGERY Ave. 
PALLINGFORO: CONN. CO9-7765 
GUTRONIC TRANSFORMER CCRP. 

525 mPcadwayY 


NE« YORK 120 NeYe w02=3639 


rd Set 


PROJECT 


STOEsINOc? 


TFRRIER 
TARTAR 
TALOS 
CORPORAL 
SERGEANT 
LITTLF JOMN 
REDE YE 
FALCON 
SPALLO® 
mace 

MISC .CLASS*FO 
2AmMOS 


POLARTS 
omEws Eth 


VANGUARD 


Lacrosse 
MATAOOR 
mace 
ATLAS 
wIKE*ZEU5 


TITAN 


ATLAS 


HONEST JOMN 


STOE@INOc® 


POLARIS 


THOR 


arcas 


TERRIER 


SOMARC 


TALOS 
NIKE 


Contractors’ Directory 


PLANT 


$* 


(See contractor's address) 


GOVT*S INDUST SOI Ve 


Same 
Same 
Same 
Same 
SAME 
2ame 
SAME 
2ame 


* Code for Approximate Contract Dellar Value 
A—$10,000—$ 50,000 
B — $50,000 — $100,000 


82 


C — $100,000 — $500,000 
D — $508,000 — $1 mitlion 


>> 


E—$1 —$10 million 
F—$10—$25 million 


PRODUCTS 


GUIDANCE AND CONTROL SYSe 
AUTO. TEST. EQUIP. 


Fuze 

SAME 

SAME 

SAME 

SAME 

SAME 
GUIBANE AND CONTROL SYSe 
Fuze 


PARACHUTE SYSTEMS 
RECOVERY SYSTEMS 


5AM 
RECOVERY SYSTEMS 


OATA HANOL ING 


COUNTE RME» SURES 
HYORAULIC & PNEUMATIC COMP 


GROUND HANDLING EQUIPMENT 


CALIGPATION EQUIPMENT 
SWIYCH TESTER 
SAME 
BEACON TEST 
AUTOMATIC SIuNAL GENERATOR 


ENGINEERING 


Ne JOHNSTON 


Se SPIELMAN 
Same 
Same 
Same 
Same 
Same 
Same 
Same 


€. GIvacousal 
Ee GIMALOUSKT 
Same 


Ae OYLLY 


He KaoR 
Re riOwaRn 


We BEFGMANN 


BRUSH ASSFMB..ITES' COMMUTATORS 


& SWITCHES 

POWER CONVERTERS 
SAME 

TEST POWER SUPPLIES 


INVESTMENT CASTINGS 


TROOMES 


GYRO CABINETS 


Re SMYTH 
SAME 
samc 

E. Cooler 


Me LIPKINS 


Ae KEITH 


UENSI TROL Re @EINMANN 
NOSE CONE He BISHOP 
BLAST TUBE INSULATION He BISHOP 
PULSE TRANSFORMERS*® Re ROWE 
AVE FILTERS 
HYDRAULIC & PNEUMATIC VALVES Je LITTLE 
SAME Same 
SAME Same 
PROPELLANTS Ac PRENNINGER 


TRANSFORMERS: AMPLIFIERS 


G—$25—$50 million 
i—$50—$75 milion 


We VAUGHAN 


Me LUCK 


1—$75 —$100 million 
J—- $100 — $250 million 


Aircraft & Missiles 


PRODUCTION PROCUREMENT 


Je LAGORE 


SAME 
SAME 
SAME 
SAME 
SAME 
SAVE 
SAME, 
SAME 
We SELL 


B. SCHUBERT 
SAME 


Je KAUP 


S. GOLEMBE 


SAME 
SAME 


Ce PAGE 


Se LIPKING 


E. SCHROEDER 


He HAUGH 


Fe QUER 


E. MOORING 
Je SHIPE 


W. CARNEY 


SAME 
SAME 


E+ LOGANOFF 


K—Over $250 million 


Je MCALLISTER 


Same 
SAwe 
Same 
Same 
Same 
Same 
Save 
Same 
Je SCHUMACHER 


Ce SCHUMAINER 
Same 


He OF MMERT 


Pe GERMAINE 


Same 
Same 


Ke PIERCE 


Ge UIeTZ 


€. SLOSS 


Te SCHUBIN 


Re NEAL 


Re NEAL 
Re KNIGHT 


Re MICHALEK 


Same 
Same 


Ae LOMASCOLO 


March 1960 
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CONTRACTOR 


Rca 
30 ROCKEFELLER? PLAZA 


NEw YORA 208 NeVeo C05-5900 


ROC MANUFACTURING COe 
585 MAIN STe 

EAST ORANGE! Node OR3S-44645 
RS ELECTROVICS COWPe 

435 PYRTASE AVEs 


PALL ALTOe CALIF es DAI~-1130 


RADAR RELAYe INCe 


SAvVTA MONICA® CALIF. Ex4-2230 


RANTat SEARIN CORP. 
TAYLC® STe 
DAVIUTT® COWNe 18-2577 
RAUTASHONE COMPANY? INCe 
690 EAST FVcCRGREEN AVEe 


MONROVIA® CALIFe EL6-2585 


RANIATION INCe 


MEL GOURWE? Flas PAS“1511 


RADIATION RESEARC4 CORP. 
4114 FIRST AVE. 


NEG YORK 210 WeYeo TE8-25153 


RAVEN INDUSTRIES IVCe 
0x 227 


SIOUX FALLSe Se DAKOTA E04-7586 


RAYSTSTOS=MANHATTANe INCe 


PASSATCe Vode GR3-2000 


RAYTHEON COMPANY 
FOUNNPY AVE. 


@ALTHEM Sle MASSe Tw9-B8400 


RENEL INCORPORATED 
ANAAEIM® CALIF s 


Aircraft & Missiles « 


PR 4=3620 


Contractors’ Directory 


PROJECT 


SATELLITES 


JUPITER 


TaLos L 
TERRIFR £ 
SCAL 

THOR 

aTLas 
LITTLE JOHN 


NIKE-ZEUS 
DYN&=SOAR 
POLARIS 

NIKE*ZEUS 


ATLAS 
JSOMARC 
MINUTEMAN 
PERSHING 
vEFENDER 


RP-76 


POLARIS 


TERRIER 
TARTA? 
NIKE 
ATLAS 


MINUTOMAN 
TITan 


NIKZ ZEUS 
aTLas 
COJPIER 
Samos 
SULLPUP 
TAULLTOM 
PERSHING 
Lacrosse 
s0MaAae 
WATAOIR 


PoLaris 


MINUTEMAN 
SIDJZE@TNOER 
TERRIER 
ARZAS 

BOLD ORION 


SPARROW IIT 
Haak 


PINCUSTION RADAR 
1cam 


PLANT 
(See comtracter’s address) 


RCA-ASTRO-ELECTRONIC 
BOx 800 
PRINCETON’ NeJe @A%-2700 
ALABOIWNE SYSTEMS DEPT. 
FRONT & CJOPER STSe 
CAMDEN 2+ NeJe 

SAME 

Same 

SAME 

SAME 

Sane 
MIS. & SURe PAD. DEPT. 
MARNE HaYs & SORTON LOe 
MOORESTOWY) Node 

SAME, 

Same 
ALABOINE SYSe DEPT. 
MISe ELEC. CONs DEPT. 
BURLINGTON® MASSe 
MISe & SUXe RADe DEPT. 

SAME 
DEF e ELECe PRODe DEPT. 


a0 3-6900 


asa Bh 288 


ASTRIONICS ITVe 
ASTRIONICS QIVe 


: 
ASTRIONICS O1Ve 
B 

ReoFe Dive 
ReFe Olve 
IMSTRUMENT OfVe 

Sa4e 

SAME 

Save 

Same 
PROODIICTION O1Ve 
RESEARCH DIVe 


a 


REINFORCED PLAST.OEPT, 
MANHEIM: Pao 

same 

Same 

Same 

Same 

Same 


mOS=2211 


Lad SAME 
520 WINTER ST. 
WALTHOM+ 4ASSe 
Sane 
Save 
Same 


S DIV. 
T#9-8200 


* Code for Approximate Contract Dollar Value 
C — $100,000 — $500,000 
D—$500,000 — $1 million 


A—$10,000—$ 50,000 
B — $50,000 — $100,000 


March 1960 


$* 


on 


re 


rowan Oo 


o a ev yuman 


E—$1 —$10 million 
F—$10—$25 million 


PRODUCTS 


COMPLETE SPACE SYSTEMS & 
SUBSYSTE“S & SUPPORTING 
GROUND BASED EQUIPMENT 


INSTRUMENTATION 


GUIDANCE & LAUNCHER 
CEVELOPMENT 

@UIDANCE COMPONENTS 
GROUND CHF CKOUT EQUIPMENT 
INSTRUMENTATION 

aTUDY & EVALUATION 


‘WADAR DEVELOPMENT 


COMMUNICATIONS SYSTEMS 
GUIDANCE 

SATELLITC INTERCEPTOR SYSTEM 
LAUNCH CONTROL SYSTEM 

RADAR TRACKING 

ELECTRONIC SUB-SYSTEMS 
ATRBOPNG TV CAMERAS 

TRACKING PADAR 


GROUND SUPPORT EQUIPMENT Fe SNYDEF - 
GUIDANCE Ce LINOSETH 
RADIO=COMMAND Ceo LINOSETH 
RADAR EQUIPMENT Je ISasEau 
CONVERTER We BURTON. 
AMPLIFIEAS Ce LIVOSFTH 
#ORO WARNING SYSTER Ke KUHN 
-TEFLON-F aPRIC* BEARINGS Me KRAVATS 
& ROUFNOS 
SHIPBOARL TELEMETRY FOR Ge UISKA 
TFERRIFR® TARTOR® TALOS 
AIRBORNE TELEMETRY Le ROAN 
SAME SAME 
CABLES TRANSIT CASE SAME 
GROUNM SUPPORT SAME 
TFLEMF ThY 
SAME 
VATA PROCFSSING 
ANTENNA SYSTEM 
SAME 
SIMULATORS 
CHECKOUT FOULPMENT 
SAME 
Same 
SAME 
TEST FQUIPMENT 
GUIDANCE STULIES 
ELECTRONIC COMPONENT Se GRANO 
NUCLEAR PROPULSION Se GRANO 
ELECTRONIC SUBASSEMBLTES De THON 
REINFORCED PLASTIC PARTS Re MOORE 
SAME Same 
SAME SAME 
SAME Same 
SAME SAME 
SAME Same 
COMPLETE SYSTEM 
SAME 
SAME 
STUBIES 
IGNITION © 8 O Ee GRaBaU 
PROPELLANT STUBY Je GMMORE 
IGNITION STUY Ce NEWMAN 


vest 


IGNITION R &O 


G—$25—350 million 
H—$50—$75 million 


1—$75 —$100 million 
J—$100 — $250 million 


Te. 


te 


Fe CULLMAN 


8. MUEHLER 


ers 


PAPTSH 


LORD 


ORD 

PARKMAN 
SAME 
SAME 


ve BLANCK 


K—Over $250 mitlion 


He 


ENGINEERING PRODUCTION PROCUREMENT 


O* CONNOR 


PARKS 
PARKS 
parks 
PARKS 
PARKS 


SULLIVAN 


PAPISH 


ADAMS 


Same 
SAME 
Same 
Same 


We PREMAZA 
Ee AOZIAL 


Je utaz 


Re SRUBAKER 
®. PENN 
®. STYMONS 
Ge CLING 
Je SI¥MONS 


Same 


Sate 


Je TRUTIER 


Me RAY 


Me Ray 


we 


Fe 


Ce 


Ce 
Ce 
Ce 


FOSS 


oITZER 


Same 
Same 
Same 
Same 
Same 


YOUNG 


YOUNG 
YOUNS 
YOUNG 
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CONTRACTOR 


REEVES INSTRUMENT CORP, 


GASuEN CITYs Vee YORK 16-8100 
REMANCO+ INCe 
1805 COLARADO 
SANTA MONICA® CALIF. €x 37184 


REMLER COMPANY 
SAN FRANCISCO 10+ CALIFs VA 43435 


REPUSLIC AVIATION CORPORATION 
FARMINGOALE+ NE@ YORK Che-1100 


REPUBLIC LENS COs, 
31 EAST 169TH ST. 
NEW YORK 520 We¥s 


INCe 
CY3-2790 


RESEARCHe INCORPORATED 
PeOe BOA 6104 
MINNEAPOLIS 24+ MINNs #E5-2156 
RFSISTANCE #ELOER CORP. 
116 FIRST ST. 

GAy CITY: MICH. Ta 35-9342 
RESISTOFLEX CORPORATION 

#OODLANO 2040 


ROSELANU? Neds CA 6+7770 


Jee PEX COMPANY 
8TH FRANCONIA AvE, 
LANSDALE PAs 


ULS-113) 


ROBUINS AVIATION? INC. 


OS ANGELES 58+ CALIF. LU 95221 


2ANBER TSHAW=FULTOR CONTROLS COs 


QNAHEIMs CALIF. KE 5-815) 
ROLLE MFG, 

317 CANJON AVE, 

LANSDALE® Pa. wa S117) 
RONAN & KUNZL+ INC. 

Se KALAMAZOO AVE. 

MARSHALL« MICH, $Ti-266) 
ARONSON AYORAULIC UNITS CORP. 

13135 LINCOLN AVENUE 

PASADENA® CALIF MU 11-0221 


ROSEMOUNT ENGINEERING CO. 
490) We 78TH ST. 


MINNEAPOLIS 24+ MINNe WAT=774) 


ROTARY VEVICES CORPORATION 
40 JAY STREET 


ENGLE WOOO? Neds LO 9-0453 


84 


Contractors’ Directory 


Aircraft & Missiles «¢ 


PROJECT PLANT s* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(See contractor's address) 
* Oo FuUzés —- Se FREEMAN 
DISCOVERER a TRACKING RADAR Se M@aDOWS 
OISCOVERER a E ANTENNA PEDESTALS Te DOSCH 
MERCURY 2 E TRACKING RADAR’ ANTENNA PFO Se MEADOWS 
NIKE=ZEUS s C PARALLAX COMPUTER Re MAYER 
POLARIS cy E GYROS Le #s@ISner 
POLARTS a DOD STABLE PLATFORM Fe SIMON 
POLARIS 4 DS MULTI“SPEEO REPEATERS Fe SIMON 
DISCOVERER a € INERTIAL REFERENCE PACKAGES Le KING 
GYROS FOR: TERRIER? BOMATC 
RESOLVERS ¢ LIFBERENTIALS 
POLARIS a POWER PLANT OPPICAL INSPECTION Fe GI@SON Te COSMER 
Gar « s REFERENCE RETICLES Ae RASSEY SAME 
a 6 LAUNCH PAD & MISSILE ASSEMBLY He GREENE Jo FRETWELL Se MOHN 
Swarlow MINEOLAs NEW YORK G RECONNAISANCE DRONE Je WAGNE? Re STEGLER Ae OWENS 
BULL PUP ce SAME. oO R40 De SKINNER SAME Same 
ATLAS & THOR fame € COMPONENTS Pe HIMKA SAME Same 
4NTI-1CBM STUDIE SAME Oo rR &0 Oe KAIEGER SAME Same 
ao a OPTICAL ANO ELECTRONIC INST Je LurIé E. BACH Be ROTHMAN 
a € HIGH TEMP, TES? FACILITIES Je ANDERSON Ge wUTZUW 
a C SPECIAL wELOING EQUIPMENT Re #iGnT ve NICHOLS Te VALLAIRS 
COoRvUS SOUTHSESTs O1Ve & FUEL & HYDs SYSTEM COMPONENTS Ce COZZENS Re MANNING Je ZUCKER 
80x 10187 
OALLAS* TEXs QI 22396 
REGULUS Same GND, SUPPORT Same SAME SAME 
aTlas Same S GNDe SUPPORT SAME SAME Same 
POLARIS we ENGINE CHAMBERS & NOZZLES Te FERGUSON ve WEISSER Je KING 
MINUTEMAN 3 SAME SAME SAME SAME 
PERSHING a ENGINE CASE SAME SAME SAME 
SNARK a NOZELES SAMe SAME SAME 
aomarc a MEAQS SAME SAME Same 
Pt © VALVES® DEHYDRATION EQUIPMENT Je CLARK Je SHAY Re BIXLER 
5 
aTLas AERO & INSTe OlVe € SIRBORNE HELIUM REGULATORS We THOMPSON We THOMPSON We THOMPSON 
ANAHEIMe CALIF. 
TITAN SAME € alIRBORNE HELIUM REGULATORS Se SHANNON He CHASE He CHASE 
TITAN Same Cc alRso HELIUM REGULATORS Se SMANTION Se SHANNON $e SHANNON 
SemMe C PHASE MULTILOK Te TOBIAS Ce CRAFTS We WHITE 
SAME € HELIUM REGULATORS Ge SCHATZMAN He. CHASE He CHASE 
OISCOVERER SAME C HELIUM REGULATORS Je EVANS He CHASE "He CHASE 
ATLAS Same C PNELHATIC GROUND SUPPORT Ee CLARK Je LIPTAK We RULE 
ATLAS Save € HELIUM & LOX OISCONNECTS® Ge SCHATZMAN Ce ANLIKER Le MOLONEY 
TITaNn SAME 0D GISCONNECTS Ge SCHATZMAN Ce ANLIKER Le MOLONEY 
NIKE ~ GROUND SUPPORT 
% C TOUIO OXYGEN CONTAINERS Me MAURER Ce MORGAN Je LAWLER 
NIKE-ZFUS a HYORAUALIC ACCUMULATORS Oe Toslas Te ABERBOH Me BOLTZ 
BOMARC 2 
NIKE sHERCULES a 
THOR a & TEMPERATURE TRANSDUCERS Re KEPPEL Ge CHURCH He BOQUIST 
e e 
8 e 
ATLAS 3 SAME SAME Same SAME 
JUPITER = SAME Same SAME Same 
OYNA=SOAR a SAME SAME SAME Same 
NIKE-ZEUS a SAME Same SAME Same 
TITAN “4 SAME SAME SAME, SAME 
PERSHING a & SWITCHES Le SILVAN He BUENO Fe weley 
2 
a 2 
HAWK 3 A COUNT DOWN EQUIPMENT Same SAME Same 
NIKE+ZEUS 4 & SLIP PiInGs Same SAME Same 
* Code tor Approximate Contract Dollar Value - ' J 
A— $10,000 — $ 56,000 C — $100,000 — $508,000 t—S) —S10 milli, v—$25— $50 millior 1—$75 — $100 wilien K—Over $250 million 
8 — $50,000 — $100,000 1 — $500,000 — $1. millior + —$10—$25 million 4— $50—$75 milli: 1— $100 — $250 millior 
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CONTRACTOR 


ROTATING COMPONENTS+ INCe POLARIS & C FRAGTIONAL HP MOTORS 
BROOKLYN 22+ NeYe EV9=3490 
° ATLAS a SAME 
HAWK a SAME 


ROYAL. INDUSTRIES+ INC. ASROC ROYAL JET DIV. 
1035 WESTMINSTER Aves 1035 WESTMINSTER AVEe 
TERRIER SAME 

BOmMARC Same 


PAYLOAD CONTAINER 


BOOSTER FIN CONTAINER 
RAMJET ENGINE CONTAINER 


on 


ROYAL MCBFE CORPO24TION DEFENSE PROD. DIVe 


WESTCHESTER AVE. 1700 WISCONSIN AVEe COMMUNICATIONS AND DATA PROCESS 
PorT CHESTER? NoYes WE7-3000 WASHINGTONe tDe0Co . 
INSTRUMENT DEVELe LARe TELEME TERING? CONVERTFRS? 


ATTLEBORO+ MASSe GUIMANCE® ACCELEROM 


THE RUCKER COMPANY BOMARC x LAUNCHER HYDRAULIC COMPONFNTS 
4700 SAN PAGLO AVEs 
OAKLAND 8+ CALIFe * OL3-5221 
ATLAS a LAUNCH SITE HYO. & PNEUMATIC EQ 
POLARIS a TES? EQUIPMENT 
MINUTEMAN a CENTRIFUGE ACCELERATION TEST FQ 
TITAN B ‘SAME 
RUSSELL REINFORCED PLASTICS CORP. s G@ NOSE Cones 


521 We HOFFMAN AVEes 
LINOENHURST® Lele NeYe TU4"1700 


THE “UTHMAN MACHIVCRY COco 
199? READING We 


PUMPS 


CINCIONATI 20 ONTO MA1L-5462 

RYAd PEROVAUTICAL COMPANY ELECTRONICS DIVe & NAVIGATION SYSTEMS 
HARUOR ORIVE 2750 We LIMITA BLVDe 

SAN D1Za0+ CALIFe CY 6-6681 TORRANCE? CALIF DA 699520 


SAFEWAY HEAT FLEMERTS® INCe 2 € COMPONENTS 
MIMULEFIELU SToe 
MIOOLETOWNs CONNe DI 6-6601 


SANCOP CO®PORATION*OTVeSIEGLER CO § CENTAUR a & GROUND suPPORT 
1661 FRANKLIN AVEss 
EL SEGUNOO+ CALIFe OR 8-5069 
ATLAS o SAME 
THOR a SAME 
NIKE a same 
SATELLITE # SAME 
SANOTA CORP. CORPORAL ® WARHEAD SYSTEM CONTROL 
ALBUQUERQUE? NeMe 
HONEST JOHN b SAME 
LITTLE JOHN a SAME 
TALOS a FUSE: WARHEAO SYSTEM CONT®OL 
TARTAR 2 SAME 
TERRIER a SAME 
aTLas a Fuse 
THOR 6 SAME 
TITAN a WARHEAD 


SAVAGE “ROVE PLATING COee a C PLAFING & ELECTROFORMING 
KALAMAZOO8 MICH. FI $-0532 


SCHELLENS=TRUE CORPORATION HagK o APU TURBINE s#HEEL 
TVORYTON #CONNe SO 7-8248 


SPARROW SAME 


SCHAFFER AIR INDUSTRIES: INCe « C TESTERS* TES! SETS 
BROOKLYN 221 NeYe Ev 3-5300 


Ge Te SCHJELDAHL COMPANY ROSIN a 
NORTHFIELD * MINWe NI 5-5635 


ROCKET BALLOON INSTRUMENT 
3008 SPHEPES SATELLITE 


- SCIENTIFIC@ATLANTA INCe od 
ATLANTA® GEORGIA TR S-7251 ” 


ANTENNA SYSTEM 
RETANGULAR PATTERN RECOROERS 
ANTENNA SYSTEM 


c 
c 
c 
a 


SEALOL CORP st POLARTS MECHANICAL SEALS 
PROVIDENCE Se Re Te ST 1-4700 2 
OYN&-SOAR ® SAMe 
3OMARC 5 SAME 
VANSJARO s SAME 
TITAN a SAME 
aTLas a SAME 
MINUTEMAN = SAME 


SEAMAN PAPER COs SEAMAN PROD. O1Ve 8 HIGH TEMPERATURE INSULATION 
1235 SHERAN 13001 BRADLEY AVEs 
EVANSTON? ILbe SYLMAR+ CALIF s em 7-188) 


* Code tor Approximate Contract Dollar Value 


* — $50,000 — $100,000 0 — $500,000 — $1. million 
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CONTRACTOR PROJECT PLANT ad PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(See contrecter's address) 
SIMPSON OPTICAL MFG. COs SIDEGTNOER a OPTICAL COMPONENTS Ee GICKELL 8. STRICKLAND We WISSER 
3200 WEST CARROLL AVE. 
CHICAGO 440 Tite VA 6=3030 
SHa@ & ESTES+ INC. = E FACILITIES CONSTRUCTION Re HULSE™ We LM 
S007 Sc AMARD ST TS « HULSEMAN « LAGE Re MITCHELL 
DALLAS+ TEXAS RI 1-4924 
SKIATPON ELECTRONICS ANDO TELEVISTO! a Cc OISPLAY Ee CULUE? TSUN Ne ACKERMAN 
AAO VARICK SToe 
NEw YORK 14+ Ne Veo GA 4-7060 
SKYOYNE® INCe Haak a © RADAR CONSOLE Ge PARSONS Me. KANTOR BE. MARCHANT 
RIVER ROAD 
PORT JERVIS+ Ne Yo 32241 
SLIP RING COMPANY OF AMERICA a O SLIP RINGS & BRUSHES Re @ é 3 NOD 
3612 Wo JEFFERSON OLVDee e e @OLFé Ge GORDON R. ANDERSON 
LOS ANGELES 16+ CAL. RE 5-02535 
SMALL MOTORS INCe a 2 FRAC.HP MOTORS BLOWERS GEYER ReRe COOK 
CHICAGO 1%+ ILLINOIS AR 6-6900 
Ae De SMITH CORPORATION FALCON AERONAUTICAL@WESTERN DI Ve D2 PNEUMATIC LAUNCHERS Re Le GREEN As COODING Te eHITE 
900 Fe BALL RDe 
MIL@AUKEE+ WISCONSIN UP 3-3000 ANAHEIM: CALs PR 4-2600 
Polaris SPECTAL PRODUCTS & TOOL MISSILE CHAMGERS Ne SHERAIOD 
MIL@AUKEE? 81Se JP 3-35000 
TITAN SMITH-ERIE O1Ve FUELING ECUIP. He S¥ITH 
PedeROK 559 
ERICe PAs Ta 9-5154 
SOOER@ERG MFG. CO.s INCe * C eLECTRONIC COMPONENTS He GIABONS Ce YESIMONE %. LEE 
628 Ss PALM AVE. 
ALHAMBRAs CALIF. CU 3+3362 
SOLAR AIRCRAFT COMPANY MINUTEMAN a ROCKET MOTOR CASES & NOZZLES 
SAn DIEGO CALs BE 3-624) 
arcas a SAME 
POLARIS a SAME 
ATLAS a SAME 
THOR a ENGINE MOUNTS 
LACROSSE a GROUND SUPPORT NOSE CONE 
THOR 8 FUEL EXPANSION JOINTS 
TITAN a SAME. 
ATLAS z SAME, 
SATELLITe INTERCEPT SIBSYSTEA 
SOLRAC INC. a 0 VALVES Ce Ree Ce STEIN €. eosce 
11760 VOSE STeos 
NO. HOLLY#000+ CALe PO 5-9867 
SOUTH. CALIF * COOP. WIND TUNNEL@C. IE NIKE a D AERODYNAMIC TESTING Fe FRLECRG Pe KELLER We GAYLEY 
950 Se KAYHOND avenue 
PASADECNAr CALIF. MU 2-2183 
SOUTHWESTERN TNUUSTAIAL ELECTRONIC B PERSHING a O SIGNALCONTITIONING EQUIP JOE TATE WMe O'CONNOR 
19201 WESTHEIMER 2040+ 
HOUSTON 27+ TEXAS. HO S-3471 
POLARTS a POWER SUPPLIES Jee FRATH SAME. 
su3ROc s C AIRDORNE AMPLIFIERS Fe me Ker SAME, 
‘POWER SUPPLIES TATE SAME 
SPACE TECHNOLOGY LAGORATORIES+ INC eM ATLAS a SYSTEMS OF VELOPMENT 
5500 FL STGUNDO Bivides 
EL SEGUNDO? CALIF. OS 5-4677 
“4INUTEMAN 4 SAME 
THOR a SAME 
TITAN 4 SAME 
SPECTAL DEVICES+ 1 .CORPORATED 4IKE HERCULES ~ C PRACTICE WARHEAD SEPARATION Ge BONTHROY Ke JOLE Je LESALVO 
12300 MONTAGUE STR<ETe 16830 PLACERITA CYNe 
PACOIMA’ CALIF. EM 9-2595 NEWHALL em 52580 
FALCON. SAME FUZES INFRA-HED AND TRACKING’ ge MCCLUME Fe SNYDER Re NELSON 
COURIER & TRANSIT SAME A SFPARATION SYSTEM Me ROSENTHAL SAME Same 
P0S0-H1 4 A TRACKING FLARES Je MCCLUNE Fe SNYDE? 8. NELSON 
12300 MONTAGUE 
PACOIMA: CALe Em-92585 - 
LOKI = * Same A  IGNITFRS Ae LYTLE Ke OULE Je UESALVO 
NIKE*ASP Same 8 PRACTICE: WARHEAO Ge sOnTHROY SAME Same 
SERGEANT SAME wESTRUCT SYSTEM IGNITFRS Ae LYTLE Fe. SNYDER Same 
FIRESCE - SAME INFRA-PRED AUGMENTATION Je MCCLUNE Ke OOLE B. NELSON 
CORVUS | Same A TRACKING FLARE Me ROSENTHAL Ke OOLE Be NELSON 
POLARIS; Same c Ae LYTLE F. SNYDER Je vESALVO 
GENTE Same 3 Ge BOOTHROCK Ke OOLE Same s 
SPFC TOOL CO. THOR a 3 
9626 Fs BEVERLY ROAD: 
PICO PIVE7As CALIFs RA 35-7530 
MERCURY z A “TOOLS ADJUSTABLE SLINGS 
SPECTALTIFS+ INCe somarc 4 TRANSDUCERS De CAHILL Ce BELL Ge CHAOWICH 
SKUNKS MISERY ROee 
$$ a “2345 SAME Same SAME Same 
Sreeayre eve Oh EP © cnt aust, ® SAME same SAME SAME 
SPALLOW - 4 ie} 
* Code for Approximate Contract Dellar Value : + 
A— $10,000 —$ 50,000 C — $100,000 — $500,000 E—$1 —$10 million G— $25 — $50 million 1—$75 —$100 million K—Over $250 million 
B — $50,000 — $100,000 D — $500,000 — $1 million F—$10—$25 million H—$50—$75 million J—$100 — $250 million 
86 Aircraft & Missiles ¢ March 1960 
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CONTRACTOR PROJECT PLANT s* PRODUCTS ENGINEERING 
(See contrector's address) 
SPERRY RAND CORPORATION TERRIER SPERRY GYROSCOPE Olv GUIDANCE FADAR 
NEW YORK 20+ Ne Ye CI 6-4800 GREAT NECKe LeletNe¥e FI =7-3600 
TALOS SAME Same 
JUPITER SAME GUIDANCE & CONTROL 
POLARIS SAME TES? LAUNCHERS & GUIDANCE 
SERGEANT SPERRY UTAH ENGRG.LAR. AIRFRAME 
SALT LAKE CIiTYe UTAH 
TARTAR SAME RADAR 
ROWGA Same COMMAND GUIDANCE 
TITAN ELECTRONIC TUBE DIV. eUTDANCE 
GAINESVILLE? FLA. . 
NIKE-ZEUS SPERRY GYRO DIVe APPLIFIERS 
: GREAT NECKeLeletNe¥e FI 7=3600 
LITTLE JOE SAME GUIDANCE 
TITAN SAME ELECTRONIC COMPONENTS 
SPERRY GYROSCOPE COMPANY +DIVeSPERRYE POLARIS a SINS Fe SRAVOON 
MARINE DIVISION 
GREAT NECKe Lelet NeVeo FI 7=3600 SYOSSSET+# Nee 7 : 
TERRIFR o TRACKING £ND GUIDANCE Me CASTAGLIOLA 
SURFACE ARMA.OIVe 
GREAT NECK* NeVeo . 
TaALos a TRACKING £ND GUIDANCE SeOeNFOMAN 
STANOARO ARMAMENT INC. SPARROW 4 LAUNCHERS Re COPRELL 
631 ALLEN AVENUEs 
GLENDALE® CALIF. VI 9-13ia 
STANDARD STEEL CORP, THOR or E LOX FUELING TANKS De @TLLlAMS 
CAMBRIDGE DIVISION 
LOS ANGELFS+ CALIF. LOwELLs MASSe 
aTLas Save LOX AND FUEL TRANSFER SYSTEMS Re JOHNSON 
Trtaw ‘ LOX RECHAPGER PRAILERS AOISVERT 
TITan + LOX & FUEL TANKS 
STATOR ELECTRIC ConPe a C STATORS ROTORS MOTOR COMP Pe STUONFR 
LOW, TSLA 1D le Wee EM 12030 4 
STERLING PRECISION INSTRUMENT CORPSE POLARIS a C GY8O+TEST EQUIPMENT JeJe JAROSH 
CAma@IDsE+ MASS. UN 4-8130 
THOR 4 c Same SAME 
aTLas a Cc same Same 
TITan 6 ¢ SAME Same 
somarc a same Same 
STEWART=84RNER CORPORATION aTLas SAME C LOX CONTACLS Je PARMEPLEE 
1514 MROVER STREET. 
INDIANAPOLIS 7e I'lle ME 2-8411 
BOMARC SO.#INL.OIVe DBD ELECTRONIC CUOLING De HOLLCROFT 
WAVaHO SAM A ELECTRONIC COOLING Same 
OUND NOG Same B ELECTRONIC COOLIAG Je PARMcPLEE 
ce SAME A W#ATER SEPARATOR De HOLLCPOFT 
z Same SAME Same 
sINUTE MAN Same MAGNESIUM EXCHANGER Same 
ATLAS same D LOX VALwe & CONTROLLE® Joke PAAMERLFE 
STFwaeT STEVENSO4 SERVICESe INT. 9 WIKE + GROUND PUMPER UNIT Be MITCHPLL 
4516 HARRISBURG 
HOUSTON: TEAS. CA S-5341 
TEARTER 2 Pe) SAME Same 
"aan - Sa"E SAM. 
STRUTHERS WELLS CORP. E WIGH PXcstlRe VESSELS Co LONG 
TITUSVILLE? PAs S-3211 
STUVEPARKET “PACKARD CORPS PERSHING CTL NIVe AB NDEWENTSE VEHICLE Re NEYBOLO 
635 Se MAIN SToe 1240 GLENOALE 
SOUTH BEN? 27+ IN. CINCIWMATI cOHIO PR 4 ©3200 
JUPITER Same € SAME Ne BP RGEP 
MERDURY Save 3 sa“ Je #INTER 
SUMMIT INDUSTRIES+ INCe TRANSIT ’ & PLASTIC FeRINGS Re MATLOCK 
GAaJenae CALIF. FA 1l-3212 
COURIFR a SAME Same 
ATLAS a SAME Sami 
SUN DIAL CORPORATIUN 5 C PANELS+ CONSOLES+ FOR ATLASs Ae KAPRE® 
P. Oe BOX 326 POLARIS. HAWK 
CALDWELL? Nede CA 6-4 534 
SiN ELECTRIC CORPORATION TrTan a hYDe CONSOLES Fe obnuch 
HAALE“ & AVONDALE AVENUES® 2 NI-CAD GATIERY CrhaARGERS 
CHICAGO Sie ILLINI: Se NE 1-6000 
sOmMaRrc 4 m¥De* PNEV'c® ELECTe CONSOLE Same 
WARK * ENGINE LATVEN HYDe CONSOLE Same 
-€LECTe (Ua GANK 
SUNOSTRAN aVIAlIO. DIV. Somaac DENVE? Jive C nmYDRAULIC MOTOR Re HALL 
2421 11TH STe 2460 we TOTH STe 
ROCKFORU® ILLe #0 8-6811 GENVEZ+ COLOe HA 9-1561 
HOUND 1OG Sane c CONSTANT "PEED MOTOR Same 
TITAN Same C GYRU EQUIPMENT 
TURBO. UIVe SYSTEWS KAD 
10445 GLENGAKS RO. 
PACOIMAs CALIF ® EM 6-0121 
SNARK 4 C CONSTANT *PEED ORIVE Fe FARIS 
SUPERWELD CoRP. at >) MYDe CYLINDERS se SOLENOIDS: Ke MADUL™ 
684) VIVELAN® AVE.s 
NO. HOLLY OOD: CAL. TR 77-3121 
SYSTEMS RESEAQCH 3 @ELPON SYSTEM EVALUATION Me LIFBOFITZ 
MINEOLA BLVO> Me Fav 
MINED Ae leteo Fe LPVInF 
* Code for Approximate Contract Dollar Value 
A—$10,000—$ 50,000 C — $100,000 — $500,000 E—$1 —$10 million G—$25— $50 million 1—$75 —$100 million 
B — $50,000 — $100,000 D — $500,000 — $1 million F —$10— $25 million i — $50 — $75 million J— $100 — $250 million 
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SO RB MS Ee 


CONTRACTOR 


SYLVANIA FLECTRIC PRODUCTS 
1740 PROAD#AY 


NEA YORK L904 Neo Yo Ju 62424 


a 


PROJECT 


Polaris 
aTLas 
TARTAR 


SIDEWINDER 
PLATO 


VANGUARD 

POLARIS 

SYSTRON CORPs 

950 CALINDO STe 

CONCORD? CALIFe MU 2-3650 

TROY INCe 

SYOSSET+# Leler NeYe OV 16900 § cuSTO 

TANSITOR ELECTRONICS# INCe 

WEST ROAD 

GENNINGTONs VERMONT s4a73 

TAYLOP ELECTRIC I'Ke 

15490 DALE AVENUE 

DETROIT 239 MIChe KE 5-2500 

TAYLOR FIWRE COe 

Nox 471 

NORAISTOWI+ PAs GL 22811 

TECHNICAL OTL TUOL CORPORATION 

1057 NORTH LA BREA AVEs 

LOS ANGELES 36+ CALIF. OL 41763 

TEKTRON INSTRUMENT CO. 

HILLSPORO+ OREGON “I 68-3125 

TELECHROME MFGe CORPORATION POLARIS 

AMITYVILLE? NEw YORK &I 1-3600 
ATLAS 
eomarc 
Haak 
TARTAR 
SPARROW 
REISTONE 

TELECOMPUTING CORP SULLPUP 

915 Ne CITRUS AVE. 

LOS ANGELES 38s CALs HO 43171 
BoOMaRe 
NIKE*HERCULES 
NIKE*AJAK 
ATLAS 
MINUTEMAN 

TELKOR® INCe 

Box 186 

ELYRIA® OHIO FA 28625 

TEMCO AIRCRAFT CORPORATION CORVUS 

Pee BOX 6191 Haan 

DALLAS 220 TEXAS OR 6-7111 8 SERGEANT 
TEAL 
ALPHA 
GAR=9 

TETRAFLUOR® INC. ATLAS 

343 HINORY AVENUE 

INGLEWOOD is CALIF es OR 8-4056 
NIKE@ZEUS 
THOR 
somarc 
REGULUS 


88 


=e 


Contractors’ Directory 


PLANT 


(See controctor's address) 


SEMICONOUCTOR DIVe 

100 SYLVAN ROAD 

WOBURN? MASS» #0 2-3500 

SYLVANIA LIGHTING PROD, 

COLLe TRANSFORMER PLANT 

IPSWICH+ “ASS. IP 260 
Same 

SYLVANIA ELECTRONIC SYSTEMS 

100 FIRST AVE. 

WALTHAM: “ASS. TW 3-9200 

SYLVANI4 ELECTRONIC TJRES 

EMPORIUMs PENNA. EM 301 

SPECIAL TUBE OPERATIONS - 

500 EVELYN AVE. 

MOUNTAIN VIEWr CALe 

PARTS OLVISION 

WARREN? PENNAs 

SEMICONDUCTOR OIVe 

100 SYLVAN ROAD 

WOBURNG MASSe 


yO 7-8961 
#A 3229 


@0 2-3500 


{400 PALOMARES AVEe 


aa 


Raawaza a 


WHITTAKER TYRO OfVe 
16217 LINOBERGH STe 
VAN NUYS eCALe 

SAME 

Same 

Same. 
ENGINEERING SERVDIVe 
12838 SAICOY STe 
NOs HOLLY*00D+ CALe 
LOS ANGELES DIVe 

SAME 


ST 3-1950 


ST 7981681 


MISSILES & ACFTs OIVe 
Same 
samc 
Same 
Same. 
SAME 


* Code for Approximate Contract Dollar Value 


A—$10,000—$ 50,000 
8 — $50,000 — $100,000 


C — $100,000 — $500,000 
D — $500,000 — $1 million 


$* 


On» 


° 


hanna 


E—$1 —$10 million 
F—$10—$25 million 


PRODUCTS 


MICROWAVE DIODES 
TRANSISTORS 


TRANSFORMERS FOR BOMAPC# FALCONe 
SPARROW? TALUS: NIKE 

MISSILE HEAD 

AIRFRAME 


RECEIVING TUsES FORS BOMARC 
MATAVOR+ PFOSTONE® REGULUS» 
MAGNETRONS FORIGOMARC + 
TRANSMITTERS FORILACROSSE 
RASCAL+ RFGULUS+ SPARROW 
SPECIAL wIRE 


COMMUNICATIONS 


ELECTRONIC INSTRUMENTS & SYS Ne PEPLMITTEP 


RADOME S . Je KATIK 
GUIDANCE* CSCILLATORS De CHASE 
GAS CELL FASER Ge GOULO 
LASER Re DALY 
OBSTACLE SENSING We GRAHAM 
TANTALUM CAPACITORS Re RUSS 
SIRING UUCTS FOR JUPITER? Pe TAYLOR 
TITAN? ATLAS 

NOSE CONE MATs FOR POLARIS? Ge MULLER 


SIOESINOEP HARK SPAKPOW! TITAN 


HOTOR CASES FOR BOMARC? FALCON! Es GUELPA 
SERGEANT® ATLAS NIKE® JUPITER 


ATTENUATOPS* TIMERS? PROGRAMS O- SUTER 
TUNERS neFe 


HARNESS ASSYSe FOR TITAN Re HALL 
TEMPERATURE SENSING PROBES? Re HALL 
AINe CARTs HEATERS 


TELEMETERINGS ELECTRONIC COMP 3 He “SCHMID 
SAME SAME 
same SAME 
same Same 
seme samc 
SAME Same 
SAME Same 

GYROS 
SAME 
Same 
SAME 

DATA PROCESSING 

BATTERIES 
SAME 

FREQUENCY CONVERTERS He ROE 


MISSILE SYSTEMS AND AIRFREIMES Te COURTNEY 


#INGS AND ELEVONS SAME 
SHIPPING #NO STORAGE CASES SAME 
DEVELOPMENT SAME 
OEVELOPMENT SAME 
€LEVATORS SAME 
TEFLON SPIRALS+ BACK UP RINES* + YOUNG 
Seals 
SAME Same 
same SAME 
SAME Same 
SAME Same 
G—$25 — $50 millien 1—$75 —$100 million 
H—$50—3$75 million J—$100 — $250 million 


Aircraft & Missiles ¢ 


Me 


TORPACKA 


Je MATMAN 


Le GOLOMUNTZ 


P. 


He 


K—Over $250 million 


SAME 
SAME 
SAME 


LAPIERRE 


HOWE 


HYDEMAN 
BROWN 


sKEEN 


KLOEPFER 
KLOEPFER 


AL BAUM 


SAME 
SAME 
SAME 
SAME 
SAME 
SAME 


ROE 


dTLER 
SAME 
SAME, 
SAME 
SAME 
SAME 


STAHL 


SAME 
SAME 
SAME 
SAME 


Oe 


Ge 


He 


CeDe COLLIER 


Je 


ENGINEERING PRODUCTION PROCUREMENT 


TORPACKA 


RUSINAK 
SAME 
Same 
SAMc 
Save 


GREEN 


TAYLOR 


FIFER 


MOPGAN 


COSTIGAN 
COSTIGAN 


TRIMBOLI 


Same 
Same 
Same 
Same 
Same 
Same 


ROE 


Same 
SAME 
Same 
SAME 
SAME 


RIEMER 


SAME 
Same 
Same 
Samc 


March 1960 
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CONTRACTOR 


TEXAS INSTRUMENTS INC. 
6002 LEMMON AVE. 


DALLAS 9+ TEXAS FL 7-S411 
THIOKOL CHEMICAL CORP. 
BRTSTOL® PE Was WI 6-9150 


THIDKOL CHEMICAL CORPORATION 
ARTSTOLE PAs EX 8-3000 


THOMPSON PAMO WOMIKEOGE INCe 


TIVIUS OLSEN TESTING MACHINE CO. 
cASTOY ano 

WILLOW GROVEs PEN IA, OS 5$-7100 
TOPPER WFGe CDee Tite 

JAMAICA 320% Ax 7-5742 
Co de TOR"GREY COst INCe 
SOMERVILLE 459. MAGS0 40 6-3250) 
TORITFLe® INCe 

5512 EAST LIOTH ST. 

KANSAS CITY 370 MO. SO 1-6314 


Co TOPRES EWGINCE RI WG COse INCe 
S CAROLINE STREET 


Se HACKENSACKs wede HU 7-4760 


PROJECT 


Bomarc 
CENTAUR 
Corvus 
gARH2 
GAR=4 
MERDURY 
MINUTFMAN 
NIKE“7FUS 
PERSHING 
AAS AL 
AESULUS IT 
SaRan 
SENTRY 
SIDJEaTNOER 
SPARROW 
THOR=ARLE 
THOR=DFLTA 
TiTan 

vVEGa 


NIKE ZEUS 


MINUTEMAN 
SU3ROC 
SwacLow 
PERSHING 
POLARIS 


SU3SROC 
FALCON 


Lacrosse 
NIKE HERCULES 
ATLAS” 


corvus 
TITan 
OERVISH 


GENTE 
aan 
LITTLE JOE 


“aTaoor 
MERTURY 
PERSHING 
scour 
SERSEANT 
SPARROW 
AwiT 


SU3ROC 


MERDUPY 
SWALLOW 
FALION 
FALCON 


PERSHING 
TerrRIr@ 2 & id 
domaac 

40UNU DOG 
ATLAS 


MINUTEMAN 
THOR 

TITAN 
SENTRY 
SERZEYT 
TERRIFR Ladd 
soOmMaRc 
DONA=SOAR 
GREEN QUAIL 
SULL COOSE 
DEFENDER 


ATLAS 


DISSOVERER 


aTlLas 


PLANT 
(See contractor's address) 


APPARATUS OlVe 

SAME 

SAMc 

Same 

Same 

SAME 

SAME 

Same 

Same 

Same 

SAME 

Same 

SAME 

Same 

Same 

Same 

Save 

Same 

Same 
™ & C NUCLEAR 
BOx 896 
ATTLEBORO, 


INCe 
MASSe 


= 


auak 


ELKTON 
ELKTON® 
3 

LINGHORY JIVe 
MARSHALL © TEXAS 

Same 

SAME 
REACTIOW “MOTORS DIV. 
DANVILLC# NeJe 

SAME 

Same 
REQSTOWE OIVe 
HUNTSVILLE® ALAe 

Same 

SAaM= 

Samvz 

Save 

Same 

SAMc 

Same 

Save 

Save 

SAMe 

SAME 


OIVe 


MDe 1100 


#wE— 55211 
OA 77900 


JE G-4411 


ELKTON J1Ve 
ELKTON’ MDs. 
Same 
SAMe 
SAME 
Same 


TAPCO GaouP 

Same 

Same 

Same 
THOMPSOW PROD.CO> 
POX 9OUCT ARFTsSTAe 
LOS ANGELES 45+CALe 

Sarc 

Same 

Same 

Same 

Same 
POANOKE FACILITY 
ROANOKE VAs 


OS 5=%601 


THOMPSON PRODUCTS 


e 


"Code for Approximate Contract Dollar Value 


A—$10,000—$ 50,000 
B — $50,000 — $100,000 


Aircraft & Missiles ¢ 


March 1960 


C — $100,000 — $500,000 
0 — $500,000 — $1 million 


Contractors’ Directory 


$* 


OOMAOFOO BRAM BORMBAMOM 


PP, 


E—$1 —S10 million 
F —$10—$25 million 


PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 


TELEME Tay Je 
SAME 

TELEMETRY* GUIDANCE 

IR OPTICS We 
SAME 

TRANSMITTER Je 

TELEME TRY 

GROUND UISPLAYS Je 

TELEMF TRY FLIGHT PROGRAMMFR Je 

GUIDANCE Ge 

INERTIAL PLATFORM SUBSYSs Te 

GUIDANCE Ge 

MISSION PROGRAMMER Te 

oPTics We 
SAME 

BEACON TRANSPONDER Ge 

FLIGHT PROGRAMPER Te 

LAUNCH PROGRAMMER 

TELEME Ty 

NUCLEAR FUEL COMPONENTS Re 


SHIT 
Same 
Same 

HPRRMAN 
SAMc 

SMITr 
SAME 

MOPRISON 

SIT 

HELMS 

SMITh 

HELMS 

SMITH 

HPRRMANN 
SAME 

HELMS 

S8ITH 
Same 
SMe 

beLAc! 


Ce #HITLEOGE 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME 
SAME, 
SAME 
SAME, 
SAME 
SAME. 


SAME 


Fe wOODRICH 
Same 
Same 
Same 
Save 
Same 
Save 
Same 
Same 
Same 
Same 
Same 
Same 
Same 


Same 


Te SNYDER Ae STERLING 


BOOSTER MOTOR 


FIRST STAGE PROPELLER 

SOLID PROPELLANT PROPULSION 
SAME 
SAME 

PROPULSION SYSTEM 


SAME 
SAME 


SAME 
SAME 
FUELING 


PROPULSION SYSTEM 
SAME 
SAME 


SAME 
FUELING 
PROPULSION SYSTEM 

SAME 

SAME 

SAME . 

SAME 

SAME 

SAME 

SAME 

SAME 


DEVELOPMENT OF PROPULSION UNIT 


RETROGRADE ROCKET ENGINES 
SOOSTER ROCKET ENGINES 
PROPUL SI1OF RESEARCH 
PROPULSIOF R & U SUPPORT FOR 
FALCON FPMILY OF @EAPONS 


TRANSPORTER@cRECTOR=.AUNCHER 
LAUNCHER COMPONENTS 

MISSILE SHELTER 

PUMPS+ AuUx+ POWER 

SYSTEMS ENGINEERING 


SAME 

SAME 

Same 
RADIATION STUDY COUIPMENT 
VATA REOUCTION SYSe 
AUK, PORcR 


SAME 
SYSTEM & WARHEAD STULTES 
AUXe POech Uni tS 
eUIDANCE 
RESEARCH & CE VELOPMENT 


PHYSICAL TESTING PACHS? Ge LArKIF 


BALANCING 


F. BIEKOWSKI Ce KEYSER 


PLASTIC FOAM INSULATO® Fe DAVIOSON 
POTTED CleCcuITs 
TES? SYSTFM 

FOAM CASE FOR 


SAME 
SAME 
Same 


- 


INERTIAL GUIDANCE 


THRUST CHAMBERS? PELLYOUTHS® Je 
PEFLECTOFPS 


VERGART Me. FONZO We UFCAIN 


MOLDED COILS MAGHETIC Me 
AMPLIFIFRS, FIL IFES 


RHOUCS FF. CAMPBFLL De SIZEMORE 


SWITCHES Ce TORRES €. POWELL Ge WURNS 


G—$25— $50 million 
H—$50— $75 millon 


1—$75 —$100 million 
J—S100— $250 million 


K —Over $250 million 
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Contractors’ Directory 


CONTRACTOR PROJECT PLANT s* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(See contractor's eddress) 
TRACEPLAB IVC. ® i) ReRAY COMPUNICATIONS Je GRINKFRHOF 
1601 TRAPELD R040 
WAL THAM+ “ASS. Te 44-6000 
a A PLANETARY ATMOSPHERE STULY Ce ZEIGLFR 
a A RADTOCHEMTCAL ANALYZE? De CHLECY 
TRAD FLECTROVICS CORPORATION TALOS “ POWER SUPPLIcS He aesT Be MOSER We WALKER 
1001 FI4ST AVENUE 
ASBURY PARK, YEa JERSEY 
THE TPAVE CO. Mace 4 A WHEAT EXCHANGERS Je CusTEr Je CUSTER 
206 CAMERON AVENUE LA-28000 
LA CROSSE+ @1Se 
TRANSFORMER DESIGNs INCs TITAN ci TRANSFORMFRS REACTORS we KNOPOW Re LESGOLO ®. LESGULD 
7377 “Ne 76TH STREET 
MILWAUKEE 2350 WIS. FL 35-8017 
THOR s SAME Same Save Samu 
Mace a c SAME Same SAME Save 
TRANS=SIL CORPORATION LLL 3 - RECTIFIERS Re OOOR Oe LYONS Te @EINSTEIN 
SS HONECK ST9FET 
ENGLE #000? Nede LO 7#1720 
TRANTER MFGee INC. POLARIS a ° HEAT EXCHANGERS Ce SMITH Re SOCK Re SAXTUN 
735 €. AA7EL STREET 
LANSING: MICHIGAN Iv 44531 
TRUc-TRaCe CORPURATION ATLAS . FUEL VALVES Re ROSEGPOOK E. OPENS 
985) Es RUS STREET 
€L MONTEs CALIF. CU 3-476) 
THOR 3 SAME Same SAME 
JUPITER 3 SAME Same Same 
Tew COACH COMPANY +aaK ATACRAFT UIVe c ELECTRONIC CONSOLES 
30 Se CAYUGA 2040 CAYUGA #040 
GUFFALO NoYes PL $1510 BUFFALO® Wee PL. 5159 
somarc SAME & OND ASSEVBLY 
UNTON CaRT IVE Cum, TERRIER LINOE Coc SPOT-WELOING MACHINE 
30 EAST GND STREET 90 Fe 42N) STe LIQUIO HYDROGEN 
NEW YORK? Nee NE@ YORK? NeYe 4U 73900 
UNTTED ATPCRAFT CORPORATION POLARIS NOQDEN LABORATORIES “Ive STABILIZATION MEASURING INSTR 
400 MAIN STREFTs 121 WESTMORELGNO AVE. 
EAST HARTFORD ee LOW Ne JA B-4G11 WHITE PLAINS: NoYes ar 6=4300 
aTlas SAME CIGITAL TECHNIQUES: SITMULATIUN 
TITan Sami GUIDANCE & CONTROL 
4@NNEO SATELLITE PRATT 7 @riILTNEY AIRCRAFT SECOND ST#GE ENGINE 
400 “Ald STRESTe 
sNARK Sanc POWERPLANT 
wSi5iP Same same 
WOUND NOG Sav. same 
UNITED AalXCaAFT PAUQUCTSe INC. c E HEAT FXCHANGERS* CONT®OLS* Ke ParKce Ge CAMPBELL Me UNANGST 
Ale FOLAN ES Ave ie 
OAYTON be O40 RA 4-384) 
UNTTEN CO 'ITAOL CO?PORATION s0MaRne a c MAGNETIC *MPLIFIER Je COZINE Ke SMITH Me LAaVILLE 
@54) UNIO SAY PLACE 
SEATTLE S+ aASHINGTON LA $-9200 s 
somanc a c POWER CHANGEOVER SWITCH Ge @INGAPO 
aTLas + a SAME Pe ROUTLFOGE 
aTuas 4 A POWER CHANGEUVER SwITCH Pe ROUTLFOGE 
THOR 7 C PROPELLANT LOADING COMPUTER Ge MITCHFLL 
Two s S (LOK & Fuel LEVEL SWITCHES Ee GAL YeaT 
rPovaats “a A TEMPERATURE CONTROL SYSTE™ Re ANTGHT Ke SMITH Me LAVILLE 
Titan a 2 . TRANSFORMER “RECTIFIER Je JOHNSON 
MERTUPY 4 4 SWITCHES Re ANIGHT 
HOUND NOG “a a SAME SAME 
MOUND DOG a A SAME E. SAL year 
SIIE@TNOER 4 C LAUNCH ZONE SYSTEM Ge MITCHELL 
SATURN 4 A LTQUIC LEVEL SWITCH Re ALLY 
UNITED ELFCTPIC CONTROLS COMPANY LACROSSE a a PRESSURE CONTROLS De #TLLiams Je GRIFFIN Ge CLapP 
6S SCHOOL STRFET s “ 
WATERTOANe “4556 WA 6-1000 a 
aTLas a A = TEMPERATURE CONTROLS Re CHAMAFRLIN SAME Save 
THOR + A TEMPERATURE CONTROLS Same SAME Same 
UNITED ELFCTRODYNGMICSe INC. TITAN B o TELEM. SY%> Re MAXSON E. ROTHENBERG'R E. LFMKE 
“PASADENA: CALIF. SY 99-7161 CA@LE Stun 
TELEME Try 
OTSCOVERce a © GaouP P. KLASKY R. AaCKSTOCK Same 
SERGEANT 5 D TELEmM. SYfTe & COMP. Je STIMSON €. SANDBLOOM Same 
TOR ry O TELEM Sy. Re MAxSON E. AOTHENBERGER Saye 
GRIe CONT. EuutP. 
MINUTEMAN « D TELEMs syste Ne LAPASTINSKI Ke MACKSTOCK Same 
aTLas “a ¢ TELEMs. SYe Re MaxS0" E. AOTHENBERGER Same 
GUIDANCE GROUP 
MOJNO DOG a ¢ TELEMs. SYST. Ne LAPASTNSAT &. SANDSLOOM Same 
RP=76 4 c GROUND EQUTP. Ge MATCHETT Me ALL Same 
JAVELIN JOURNE YM AN a C TELEMs SYSe WeSMITH Ke maCKSTOCK Samc 


COMP. 


*Code for Approximate Contract Dollar Value 
A—$10,000—$ 50,000 C — $100,000 — $500,000 
B — $50,000 — $100,600 D — $500,000 —$1 million 


E—$1 —S$10 million 
F—$10—$25 million 


6 —$25 — $50 million 
li — $50 — $75 million 


1—$75 —$100 million 
J—$100 — $250 million 


K—Over $250 million 


90 


Aircraft & Missiles ¢ March 1960 
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‘WAKEFIELDs 44SS 


CONTRACTOR 


UNITED ELECTRODYNAMICS+ INCe 


Use, Se FLEXIGLE TUSING CO. 


BARTLETT+ ILie TE 72561 


UsSe GEAR CORPORATION 
81 JAY STATE ROAD 
CR 6-4900 


UeSe INQUSTRIES+ INCe 
250 PARK AVENUE 
NEW YORA® NeYe 


Ue Se NAVAL PROPELLANT PLANT 
INDIAN riEADs “Oo RI 32111 


UNTTED STATES STEEL CCRPe 
525 «#ILL1T4M PENN PLACE 


PITTSEURGH 30+ PEWNAe EX 1-2345 


UNIVERSAL DYNAMICS CORPORATION 
BOx 9814 


ARLINGTUN?e VIRGINIA JA 5-454) 


UNIVERSAL MFG. COse INCe 
1168 GRUV® STREET 
IRVINGTUN lie NEW JERSEY. ES 4-9300 


UNIVERSAL TOROIO COIL WINDING 
171 COIT STREET 
IRVINGTON 1lt NeJe ES 4=9806 
ULTRA ELECTROFORMING & MFGe COs 
110 CEDAR AVENUE 

PITMAN? NeJe 


ULTRASONIC TESTING & RESe LABe 
14712 RAYMER STREET 


VAN NUYae CALIF es ST 0-S5a56 


ULTRONIA® INC. 
111 EAST 20TH AVENUE 


SAN “ATCO? CALIFe FI S-7921 


VALCOR ENGINEERING CORPORATION 
365 CARNEGIE AVEs 


KENILWORTH? NeJe CH 5-1065 


VAN NORMAN INOUSTRIES+ INCe 
186 GRANITE ST. 
MANCHESTE% + NetHe NA 5-9701 
VAPOR HEATING CORPORATION 
80 EAST JACKSON PLD. 


CHICAGO 4+ ILLINOIS WA 2-5160 


VECTOR ENGINEERING CONTRACTORS 
3210 ELM STe 

DAY LAS 26+ TEXAS 
VERTOL AIRCRAFT CORPORATION 
MORTONG PENWA. «I 


VIDEO INSTRUMENTS COMPANY? 
3002 PEWNSYLVANIA AVENUE 


INCe 


5205 RIVER A20a0 
WASHINGTO" 160 UsCe 


Aircraft & Missiles 


3-4000 


VIRGINIA ELECTRONICS COMPANY? INC. 


PROJECT PLANT 


TERRIFR s 
52-5 DRONE é 
SO=4 DRONE a 
Vesa 3 
PIONEFR a 
NIKE=7EUS a4 

4 


zaa 


CLEARING DIVe 
6499 We 65TH STe 
CHICAGO Soe Ilhe 


TERRIFR CAST PROPELLANT DIVe 
TALOS SAME 
SNARK SAME 
SULLPUP SAME 
aEAPON A Same 
BOAR Same 
SIOE#TINOER EXTRUDED PROP. OIVe 
ASROC Same 
ZUNE Same 


ATLAS WATIONAL TUBE DIVe 
2214 #aLNuT STREET 
MCKEFSP ORT? Pas 
TITAN SAME 


POLARTS SAME 


ATLAS 2) 


NIKE ZEUS « 


FALCON a 
TALe SNAR TERR PE a 
HUSTLER a 
NIKE ZEUS ) 


“MINUTEMAN ELECTROVICS DIVe 
186 GRAVITE ST. 


PANCHESTER? Notice 


ATLAS VAP-AIR DIVs 


6444 #. HOWARD STe 


RI 7-9383 


CHICAGO GHe ILLe 

JUPITER SAME 
PERSHING Same 
POLARTS Sane 
REOSTONE Same 
THOR Same 
TITAN Same 
Hak rc) 

a 


SANTA MONICA CALIFORNIA EX 3-i244 


AEROBFE 


_ 


OL 40680 


* Code for Approximate Contract Dollar Value 
A—$10,000—$ 50,000 C — $100,000 — $500,000 
B — $50,000 — $100,000 D — $500,000 — $1 million 
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Contractors’ Directory 


PRODUCTS 


(See contractor's address) 


FUZE TELEMETRY 

VPONE TELs SYS+ 

HECOVFRY TEL. SYSe 

TELEMs SYSTe 

VARIOUS ATRBURNE COMPONENTS 
TELEMETRY COMPONENTS 
GROUND E ut! IPMENT 


n 


eo WFroo 


BELLOWS AND DUCTS 


“A PRECISION Geaa UNITS 
# 
' D TOOLING & MACHINING 
PO 78700 


GRAIN Manti'Fot MOTOR LOADING 


SAME 
SAME 
saMe 
SAME 
SAME 
GRAIN MANUF e 
GRATIN MANUF e MOTOR LOADING 
GRAIN “FGe 


HIGH PRESSURE CYLINDEPS 


OR 8-884) 
SAME 
SAME 


ENGINEERING PRODUCTION PROCUREMENT 


Ae SESHUPE 
Ne LAPASTNSKT 


Same 
Je STIMSON 
Je STIMSON 
Ce MMLic® 


Re GORUON 


Pe COTREAU 


Ke UPONE 


Je CLANCY 


Same 
Te TOMINACK 
Saree 
Same 


Berman 


Same 
SAMA 


@ AIR CONUITIONING & DEHUMIDIFIER. De WATSON 


B Ctes¢ Fixrures? 
MACHINED COMPONENTS? ASSBLY 


SAME 
SAME 
SAME 


“uP 


& TOROIDAL, COMPONENTS 


8 ELECTROFOPVED PARTS 


& SOLTO FUCL TESTING 


€ ULTRASONIC TEST STANDARDS 
RESEARCH 


& SOLENOTO VALVES FOR RFOSTONE? 


NIKE* JUPITEK* SIDEWINDER? 


TESY EQUIPMENT 


TEMPER TURE CONTROLS 


MI 7-8300 

sane 

SAM 

same 

SAME 
TEMPERATURE ALAM SYSTEM 
TEMPERATURE CONTOL 


vacuum FEST EQUIPMENT 


m oannann 


E COMPONENT: 


POWER SUFPLIES' BALANCES? 
c OC AMPLIFIERS 


ELECTRONIC ASSEMGLY 
CIRCUIT PPOGRAMNING 


‘o> 


E—$1 —S$10 million G—$25—$50 million 
F —$10—$25 million h—350 


We Ae BcPNAV 


Same 
Same 
Same 
SAME 


Ae Oe VICARI 


Ee Carter 


Re MeKoat 


Re NCKOUN 


Ge KOLLY 


Se CUKER 


We We PARKS 


SAME 
Same, 
Same 
Same 
Same 
Same 


We BOOLSTAN 


He TOPEY 


Ge YOUNG 
SAME 


Le ATranas 
Ae COHEN 


1—$75 —$100 million 
J—$100 — $250 million 


Re mACKSTOCK 
Es nUTHENBERGER 


SAME 


Re mACKSTOCK 
E. AOTHENBERGER Es LEMKE 


SAME 


Re GORDON 


He nFRSEY 


Je MICHELOTTI 


Fe BERNARD 


SAME 
SAME 
SAME 
SAME 
Same 

Re SPEAKE 

SAME 

Same 


Te PRELL 


Same 
Same 


Ce SRINNELL 


Re Fe SCHNELL 


SAME 
Same 
SAME 


E. RACHNER 


We STAFFORD 


“Ge ChOSS 


Ge CROSS 


Me SILVERMAN 


Re SALZER 


He SELHORST 


Same 
SAME 
SAME 
AME 
AME 
SAME 


ve MOLLEY 


Je AURPHY 


Re COBERY 
SAME 


De. SAUNOERS 
Ae MURAD 


K—Over $250 million 


Same 
Save 


Same 
Save 


Save 


Re. ANDERSON 


Ae CAMANA 


Je HIGART 


Je KENLUN 


Same 
Same 
Same 
SawL 
Same 
Sarc 
Same 
Same 


DATLEY 


SAMe 
Same 


Ke GIURNS 


We Es ARENDS 


Same 


Same 


' 
. 
' 

We Ee ARENDS 


Fe CARTER 


Re KLEINT 


Re KLEINT 


Ve PIAS 


Se CAPEWELL 


Re We CURRER 


Same 
Same 
Same 
Save 
Save 
Save 


@. EIFENBEIN 


W. aOCKUS 


Re GPOMMER 
Samc 


Ee SCHWARTZ 
Ee SCHWARTZ 
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Contractors’ Directory 


CONTRACTOR PROJECT PLANT $* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT . 
(See contractor's address) 
VITHO CuRPe OF AMERICA VITRO ENGINEFRING —E OPERATIONAL SER. He Le eE WER ™. HOPNYAK 
261 MADISON AVE. 7 Es i2TH STREET ; FOR SOMAPC 4 SAGE 
NEW YORK 16s Note Mu 25700 NEw YORK? NeYs ° 
POLARIS VITRO LaBS E SYSTEMS ENGINEERING \ , 
14000 GEORGIA AVE. . i a Veen 
SILVER SPRING? MDs WH 2-7200 . 
TERRIER Same s SAME We GREEN Same 
TALOS SAME s Ame SAME Same 
CAGLE Sane C SHIPBOARO LOSISTICS Ae ERICKSON Re. MARTIN 
TARTAR - Same E . SAME Same Es FOWLER 
TERRIFR (LB) Same c SAME Me CLUNE Same 
VITRO @. ORANGE LAB. C PLASMA PROPULSION Co FiTé EATON 
.PLEASANT VALLEY way 
WEST ORANGE? Node 
Pode BON 19800 PHOTO DATA RECOROING FQUIPMENT Ae FRASER As FRASE® We LANCTOT 
BEVERLY HILLS+, CALIFs CR 61131 
Vin.CAN ELECTR SPAN 
be pane come Y SPARROW ELECTRIC HEATERS Ne FILL Je HARRIS Je fARRIS 
DANJE®S+ MASS. SP 41730 
WALOALE RESEARCH COMPANY? INCe NIKE u a DEFLECTION GAGES FOR STAGE Ge #QDEMFEYER Ae SCHOMRERG Fe SINGUALE 
362 WEST COLORADO BLVDs SePARaTION 
PASADENar CALIF NU 14946 > . 
p POLARTS a ” OEFLECTION GAGES FORCE GASES SAMc SAME SAME 
ATLAS E) a SAME, SAME SAME Same 
WALTHAM ELECTRONICS CORP. 8 A SIGNAL GéNe Ae KALISKY Eo AAKWELL Te KADESH 
751 MAlW ST. 
WALTHAM 54+ “ASS Tw 47810 
WASHINGTON MACHINE & TOOL @ORKS?+ Lacrosse & b RADIO COMMAND SYSTEM COMP Be OICKENSON Se dOWMAN Be SMITH 
ADLLL WAYZATA BLVD> ca o SERVO=MECHANISMS* MOUULES Je GRASLFWICZ Se GOWMAN Be S¥ITn 
MINNEAPOLIS 269 MINNe LI S561) 
WASHINGTON STEEL CORPORATION ATLAS a STAINLESS STEEL SKIN Ae STARGAROTER Eo FRANK Te FLAHERTY 
WASNINGTION® PAy BA 2-8000 
WASTE KING CORP. JUPITER a HEAT EXCrHANGERS® VALet PUMPS? 
BeOu Se PACIFIC BLVUe CHAYBE «Ss CONTKOLS 
LOS ANGELES S89 CALs Lu 3-472) : , 
PFRSHING fi GYRO STADILICER SYSTEM 
aTLas a MEAT FXCHANGERS 
THOR a SAME. 
v . by ° - 
WATERMAN HYURAULICS CORP a R PROPELLANT FLO# CONTROL UFVICE Es OVAL P. a#ATERYAN Re RHONCY 
EVANSTON? Jute GR 57045 " C HYORAULIC FLOW CONTRUL VALVES He HENLAND SAME Same 
B FLUIO METFRIWG OeVICES He M@NLANO Same Same 
c HYDRAULIC FUSES AND val VES He MECLAND SAME Saws 
B SELECTOR VALVES We THOMAS SAME save 
THE WEATHERHEAD COMPANY gOmMaRc WESTERN DIVe b GROUND SUPPOxT Fe ALLIN Ge. SHIER Ge SHIER 
300 E+ ASIST STAFET 1736 STAHMARO AVE 
CLEVELAND Ge ONIO GL 1-520 CLENOMLEs CALIF. CH 5-6975 
AOUND DOG EASTERN AIRCRAFT DIVe 4 COMPONENTS 
PULL PUP 300 és 131ST STNCET 
CLEVELANL:s Onto GL 31-5200 
ATLAS SPECIAL PRODUCTS UIVe COMPONENTS 
300 ce ISIST STe 
CLEVELANGs OnIO GL 1+5200 
TITAN AME 8 COMPONENTS 
JUPITER Same A = COMPONENTS 
AFOSTONE Same A COMPONENTS 
THOR Same A COMPONENTS 
POLARIS _ SAME & COMPONENTS 
sParRow If! SAME c COMPONENTS 
WESTERN MEVELOPMENT 8 MFGs CO+ AOUND OG a FUEL PRESSURE SWITCH Je YOWELL. Ce SCHWAR Re OME . 
345 ROSTON POST POAD 
PILFORDs CONNe TR 4-6735 
WESTERN ELECTRIC COet INCe WIKE HERCULES 204 GRAHAM-HOPEDALE K GUIDANCE EQUIP. Eo BESCHFRER Fe HENDESSON Ce ZARTMAN 
BURLINGTON? NeC 1% 
nee TORR 50 tee WO 4-200 ff TERRIER ‘iy - Same Same Same ~ 
NIKE ZEUs StLL TELEPHONE LASS kK RB&O Le MOPRISON 
eIPPANY @O0AD 
BHIPPANT: Neve 
TITAN Same J GUIDANCE EQULPHENT Ee FELCH 
UFLTA Same c SAME, SAME 
THOR ABLe SAME Cc SAME Same 
TEARIER panehi we Road mie ia ®EAPONS DIRECTION EQUIP. Ee BESCHERER Fe HENDERSON Ce ZARTHAR 
WINSTON-SALEMD NoCe “ - 
TARTAR SAME s SAME SAME po ye 
TITAN SAME GUIDANCE EQUIPMENT a a SAME 
VELTA Same c SAME. Same Me pe 
THOR AGLé Same ° SAME Same SAME Save 
WESTFRN INSULATED aIPE COs a € POSER CABLE GROUND SUPPORT Te HILL E. ESTRIN Pe nays 
LOS ANGELES {CALIF s & LAUNCHIWG EQUIP. 
* Code for Approximate Contract Dollar Value . - ao 
A— $10,000—$ 50,000 C — $100,000 — $500,000 E—$1 —$10 million G—$25— $50 million 1—$75 —$100 million K—Over $250 million 


8 — $50,000 — $100,00 D — $500,000 — $1. million F—$10—$25 million H—$50—$75 million J—$100— $250 million 
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Contractors’ Directory 


CONTRACTOR PROJECT PLANT $* PRODUCTS ENGINEERING PRODUCTION PROCUREMENT 
(See contrector's address) 


WESTERN MOLDED FI@RE PRODUCTS+ INCH ZUNE 5 C NOSE & TAIL CONES ROCKET P. DELUCA 0. SECARD We MCLAUGHLIN 
14103 Se BRISHTON AVENUE - LAUNCHER 
GARDENA® CALIF. FA 1-3874 


WESTGATE LAGORATORYs INCe ORONE 4 & AMPLIFIERS Re SCHROFER E. UNDERHILL Je KING 
506 Se HIGH ST. 

YELLOW SPRINGS OHIO RO 7-7575 

WHEELOCK SIGNALS INCe NIKE HERCULES a D RELAYS Je RUSSC ®. DUSINBERRE Je GOULD 


LONS BRANCH? NeJe CA 2-6880 


WINANCKO ENGINEERING COMPANY BoMARC 3 ©  TRANSODUCER'S Re NAKASONE 
PASADENAs CALIF. MU 1-4471 2 


SPURLOCK 


CHAFFIN 


Koa SAMe Lv) TRANS OUCERS Re SHAW SAME Savc 
SATURN SAME c TRANSDUCERS AND AM SYSTEMS we TIMM SAME Same 
MERSURY A TRANSDUCERS AND FM SYSTEMS Ke WINSOR SAME Same 


E.Be WIGGINS OIL TOOL COst INCe a € COUPLINGS FOR POLARTS+ TATAN: S- GOTTLTES Te SMART 
3424 Fe OLYMPIC BLVO> HOUNO UNG: BOMARC? HAWK: 
LOS ANGELES 23+ CALIF. AN9-O0181 PERSHING: GREEN QUAIL 


WINDE? AT2CRAFT COMP. 
DUNNELLON AIR GASE+ P.O. ORAWER HB 
DUNNELLON? FLAs HUS=2411 


ALPHA RESEARCH 8 DEVELOPMENT oUTTONW OsEs HENPERSO: M. BIILCHAK 


VALKYRIE 2 R & D GROUND SUPPORT WEAPON Je FREIOFL Je THOMAS Me HARRIS 
TERRIER WINDER AIRCRAFT CORP, GROUND SUPPORT Ee wHITe es MC CAGHREN a HARRIS 


Pede BOX 2397 
LAKELANU® FLAs “U996911 


WISE AEROMRAULICS+ INCe NIKE 3 B OROENANCE DEVICE 
I3AJ1 TRISKETT RD. 
CLEVELAND ile OHIO 


ueCe wISt 


OR1°4750 


WORTHINGTON CORPORATION WOR#ODD» 


ATLAS 4ASSo CONTROL VALVE & INSTRUMENTS 


HARRISOW?! NeJe HUS-1254 NO7T#4690 
TITAN Same 
aomarc 


SAME 
SAME 


om 


WYMAN=GOR DON COs ATLAS 7 FORGINGS 

105 MADISON STs 

WO2CESTER le MASS. PLo-S1i1 
BOMARC 2 Samet 
SULLPUP a SamMt 
AWK a SAMe 
HOUNU DOG # Same 
LA caAOSSE 2 SAME 
MACE = SAME 
*INUTEMAN ” ROCKET CASES 

= HERCULES 3 FORGINS 
1s a SAME 

SERSEANT “ SAME 
TARTAR a SAMt. 
TITAN 2 Same 
PFRSHING SAME 


YARONEY ELECTRIC CORFe 3 BATTEPIES FOR ATLAS» POMAPCe # LAKE 4 = ZARDVICK s sAT2 
40-50 LEONARD STe TITAN® POLARISs AEROGFEs PEDSTONE 
NEW YORK 135 NeYe w06"3100 MINUIEMas © JUPITER® SNARK THPe 


Zep AERO ra ¢€ COMPONENT TEST *. etLs0¥ %. @ARNES Fe gl FFORC 
113 SHELOON STe 
& SEGUNDO® CALIF es ORG=116) 2120 Se PLATIe " SAMs «. fAMILLOe 0. MAILLE Ye TAMTLLOP 


RIVER ORIVE 


DENVER 25+ COLD PE3=9677 


* Code tor Approximate Contract Dollar Value 
a—$10,000—$ 50,000 C — $100,000 — $500,000 c—$) —SI0 million G—$25 — $50 millior —$75 —SIK millior 1 — ver $250 nillior 
¥® — $50,000 — $100,000 0 — $500,000 — $1 million + —$10—$25 million 4H—$50—$75 millior 1— $100 — $250 nillios 
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1959 


January 2: U.S.S.R. launches Lunik, 
first moon rocket later dubbed Mech- 
ta. 


January 4: Mechta reported passing 
4660 mi from the Moon. Instrument 
package weighing 769.5 lb hurtles 
towards 15 month eliptical orbits 
around the Sun; top speed will reach 
estimated 72,000 mph. 


January 12: McDonnell Aircraft wins 
prime contract to design and produce 
capsules. Project Mercury—U. S. ef- 
fort to orbit a man around Earth. 


January 16: Public unveiling of 
SNAP III, 5-lb atomic generator 
powered by radioactive isotopes. 


January 21: Army launches first tacti- 
cal Jupiter over 1700 mi distance; an- 
nounces it hit target. 


January 23: Thor-Able launched, fails 
to travel 4400-mi test distance. 


January 27: Successful 4000-mi test 
of Atlas. 


January 28: NASA announces it has 
picked 110 candidates for Project 
Mercury tests. 


January 29: NASA announces that the 
March 17 Vanguard satellite showed 
Earth is pear-shaped. 


February 2: NASA’s 10-year space 
program outlined to Congress. 
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SECOND ANNUAL 


Space Age 
wax Chronicle 


A list of significant events 
in missilry and astronautics 
during the calendar year 1959 


A new era began on Oct. 4, 1957, with the launching of Sputnik into Earth 
orbit by the USSR. The significant events which followed, up to Jan., 1959, 
were listed in The First Annual Aircraft and Missiles Space Age Chronicle. 
This second annual chronicle is based on editorial staff research, and covers 


events from Jan. 1, 1959, to Jan. 1, 1960. 


February 3: Titan fails to leave 
launching pad in second attempt at 
Canaveral. Automatic sequencer shut 
down first-stage propulsion after two 
sec. burning time; missile undamaged. 


February 4: Thirteenth successful 
Atlas flight, 4300 nautical miles. 


February 6: First successful Titan 
firing (first stage). 


February 16: Air Force test fires new 
solid-fueled rocket, reportedly about 
40 ft long and much slimmer than 
Polaris. Now believed to be Pershing. 


February 17: Vanguard II world’s first 
meteorological satellite, orbited. Sends 
rough optical data on Earth’s cloud 
cover. 


February 20: Atlas explodes shortly 
after firing. 


February 25: 300 mile test flight 
checks out first stage of Titan. Sec- 
ond successful Titan flight. 


February 28: Discoverer I attempts 
polar orbit. Success questioned be- 
cause of spotty radio signals. 


March 3: Pioneer IV, first U. S. Moon 
rocket, launched; transmits data on 
radiation belts; passes within 37,300 
mi of Moon, goes toward 394-day 
orbit around the Sun. 


March 10: Snark makes successful 
round-trip ocean flight from Canav- 
eral, distance intercontinental. . . 


NASA announces Scout rockets, low 
cost means of launching satellites or 
high altitude shots. . . . X-15 goes 
aloft first time under wing of B-52. 


March 14: U. S. offers use of launch 
vehicles to other nations wishing to 
put test instrumentation in space. 


March 19: Team from MIT’s Lincoln 
Lab reveals sending and receiving 
signals from Venus. . . . Project 
Argus tests revealed. Three small 
nuclear bombs, exploded high over 
the South Atlantic in late Summer, 
1958, caused electrons to be trapped 
in Earth’s magnetic field. Experiment 
aided high altitude defense and helped 
map the magnetic field. 


March 31: Navy announced plan for 
relaying radio signals between Wash- 
ington and Pearl Harbor via Moon. 


April 3: Third successful Titan test- 
firing, carries JATO bottles to push 
second stage ahead on separation... . 
Martin’s Bold Orion rocket launched 
from B-47. . . . Jupiter fired 1500 
miles. 


April 6: Seven test pilots chosen for 
Project Mercury. 


April 8: Air Force reveals it has re- 
covered ceramic nose cone after 5000- 
mi shot. . . . Defense Department au- 
thorizes construction of three more 
Polaris subs. 


April 9: Rocket engine of over one 
million lb thrust has been test fired 
by Rocketdyne. 
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April 13: Vanguard fails in attempt 
to launch two satellites at once. ... 
1600 lb Discoverer II orbited in first 
attempt to recover a space vehicle. 


April 14: Atlas-D destroyed 15 sec 
after firing. Hold-down arm failed to 
release properly. 


April 15: Capsule from Discoverer II 
believed to have fallen in Arctic re- 
gion. 


April 20: U. S.-Canada cooperative, 
space program announced... . Suc- 
cessful Polaris flight. 


May 1: U. S. cancels Venus probes 
and 30,000 Ib satellite shot. 


May 5: Titan first-stage separation 
successful in test flight. Second stage 
not fired. 


May 6: Convair receives $33.5 million 
NASA contract for eight Vega space 
vehicles. . . . House Space Committee 
authorizes $485,250,000 to NASA for 
FY 1960. 


May 10: House Space Committee cites 
hope of world-wide communications 
satellite system by 1963. 


May 13: Army receives first of eight 
Rocketdyne engines for Saturn de- 
velopment. 


May 14: Intercontinental message 
beamed from Jodrel Bank to Air 
Force Cambridge Research Center via 
Moon. 


May 18: Atlas explodes with opera- 
tional type nose cone. . . . Polaris fir- 
ing fails. 


May 20: House approves $480,500,000 
for NASA in FY 1960; includes $70- 
million for R&D. 


May 21: Thor-Able nose cone travels 
6000 miles from Canaveral and is re- 
covered. .. . NASA reveals plans for 
47 space launchings in the next 2% 
years, including 11 lunar and inter- 
planetary probes. 


May 27: New Super Bomare makes 
short-range maiden test-flight. Range 
called twice that of early Bomarcs. 


May 28: NASA reveals it has re- 
covered monkeys Able and Baker 
after 1965-mile trajectory in a Jupiter 
nose cone. Re-entry from 300 mile 
altitude was at 10,000 mph, 38 g’s. 
... Army work on new “flying saucer” 
airplane disclosed by House Space 
Committee. 


May 31: Project Echo plans an- 
nounced. 


June 1: ARPA announces Lockheed is 
prime for Project Midas. Discoverer, 
Sentry, and Midas are slated to re- 
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ceive $213,400,000 through fiscal year 
—over half ARPA’s budget. 


June 2: Senate Space Committee ap- 
proves $485.3-million for NASA in 
FY 1960. 


June 3: Discoverer III launched in 
first attempt to collect biological data 
in orbital flight. Second stage fired, 
but stage and 440-lb payload failed to 
orbit. 195-lb re-entry capsule con- 
tained four mice. 


June 6: Army reveals egg fertiliza- 
tion experiment in Able-Baker Rocket, 
says it shows cell life can continue 
in space. ... Pres. Eisenhower sends 
message from Boston to Prince Al- 
bert, Canada, via Moon. . . . Plans 
for joint U. S.-Canadian satellite in 
1961 revealed. ... Atlas explodes two 
min after launching. 


June 7: Navy and NSF announce 
plans for cosmic ray study by plastic 
balloons. 


June 8: X-15’s first freeflight test. In 
the air 5 min 10 sec. ... First missile 
mail by sub-launched Regulus to 
Jacksonville, Fla. 


June 11: 5000-mile Thor-Able flight; 
nose cone is not recovered. 


June 12: Additional $157-million ear- 
marked for Nike-Zeus. . . . Navy dis- 
closes work on Astor long-range 
guided torpedo. 


June 15: Plans for telescope-bearing, 
orbiting astronautical observatories 
revealed. 


June 19: Bold Orion test-fired. 


June 22: Vanguard (SLV-6) fired. 
Fails to orbit because of faulty 2nd 
stage pressure valve, which caused 
helium tank to burst at 50-mi altitude. 


June 24: Administration rejects pro- 
posal for early construction of atomic 
airplane. 


June 25: Discoverer IV fired, fails. 
“Insufficient velocity” cited. 


June 28: Redstone chosen for one 
phase of Mercury training flights. 


July 1: Plans revealed for atomic 
clock satellites. NASA contracts for 
developing different systems held by 
Hughes Aircraft and National Bureau 
of Standards. 


July 5: Full-scale Polaris fired in 11th 
test. Second stage destroyed by 
ground control after flight control 
system apparently failed. 


July 6: U.S.S.R. announced that two 
dogs and a rabbit were launched into 
space and recovered alive. 


July 9: DOD says modified Titan first 
stage will be used as middle stage of 
a three-stage Saturn vehicle. 


July 13: Plastic balloon goes to 139,- 
500 ft in Project Skyhook. . . . Sun- 
flare II launched; first of 12 high al- 
titude firings to study solar flares. 


July 16: Juno II vehicle carrying Ex- 
plorer VI radiation-measuring satel- 
lite is destroyed by range safety of- 
ficer 5 sec after launch. Power supply 
to guidance system failed. 


July 18: First launching of Navy’s 
Corvus air-to-surface missile. 


July 24: Thor is shot 300 mi high. 
Camera in nose cone photographs 
earth and sun curvature. Later an- 
nounced as first stabilized non-tum- 
bling flight. 


July 31: NASA announces it plans to 
soft-land a lunar seismograph. 


August 3: Senate votes $530-million 
for NASA. 


August 7: Explorer VI paddlewheel 
satellite orbited by Thor-Able III 
vehicle; measures radiation, sends 
“TV” pictures. . . . Project Tepee re- 
vealed “backscatter” techniques of 
bouncing radar off ionosphere may 
aid in detecting missile launchings. 


August 10: Air Force says it will 
abandon plans to produce high-energy 
boron aircraft fuels at Olin Mathie- 
son and Callery chemical. . . . Air 
Force announces it is cancelling con- 
tract with General Electric to produce 
the J-93-5 engine for the B-70. 


August 13: Discoverer V shot from 
Pacific Missile Range into polar orbit. 
Capsule recovery fails. Thor-Agena 
stages used. 


August 14: Modified June II fires in- 
flatable Mylar payload. Fails to orbit 
because of premature fuel depletion 
in booster and attitude control mal- 
function. Would have measured at- 
mospheric drag. 


August 17: Nike-Asp shot 150 mi 
high. 


August 19: Discoverer VI orbited by 
Thor-Agena. Data capsule not re- 
covered. : 


August 21: Mercury escape mecha- 
nism fires prematurely in first test. 


August 24: Atlas-C fired 5000 mi, 
takes pictures of earth from 700 mi 
up. 


August 25: Malfunction in second 
stage separation during Polaris test. 
continued on next page 
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August 27: Polaris test fired from 
Observation Island, surface ship. 


August 28: Notus program for series 
of communications satellites an- 
nounced. 


August 29: Record, manned 31-G 
centrifuge run at Naval Air Develop- 
ment Center. 


September 1: Air Force reveals suc- 
cessful test firing of XLR-99-RM-1 
rocket engine for X-15. 


September 9: Big Joe capsule fired 
1500 mi recovered. 


September 12: Lunik II, 858.4 lb 
sealed sphere launched. Multi-stage 
launching vehicle. Sphere composed 
of pentagonal strips of stainless steel 
made of two hermetically sealed shells 
of aluminum-magnesium alloy. 


September 13: Lunik II’s payload hits 
surface of Moon at 5:02:24 p.m. EDT. 
Total flight time about 25 hr; total 
distance 236,375 mi. 

September 15: Air Force launches 
full-sized mock-up of Minuteman 
from Edwards AFB. 


September 16: Atlas launched. 


September 17: X-15’s first powered 
flight, successful. . . . Transit I, 265- 
lb navigation satellite, fired by Thor- 
Able, but third stage fails to orbit 
payload. 


September 18: Vanguard III (SLV-7) 
orbited. Spherical payload with ta- 
pered tube to measure earth’s mag- 
netic field, solar X-rays. Shell is 
polished silicon-monoxide-coated mag- 
nesium. 


September 20: Defense Dept. reveals 
Air Force has ordered nuclear ramjet 
engine. 


September 21: Air Force says it will 
study stars from stabilized platforms 
10 mi above Earth. 


September 22: Missile-firing sub, the 
Patrick Henry, is launched. 


September 23: Air Force is assigned 
chief responsibility for developing, 
producing, and launching most space 
boosters. ... Air Force cancels F-108 
development program. New air- 
launched missiles believed one factor 
in cancellation. 


September 24: Atlas-Able explodes 
during static-firing preceding Moon 
shot attempt. 

September 28: NASA says Explorer 


VI has shown new radiation belt un- 
der inner Van Allen belt. 


September 29: Project Sunflare data 
shows solar temperatures may run as 
high as 190 million °F. 


96 


September 30: Arcas shoots 3-ft 
plastic balloon 35,000 ft high. 


October 4: Lunik III, Russian Trans- 
lunar Earth Satellite, launched, es- 
capes Earth. Contains cameras with 
developing and transmitting mecha- 
nism... . Little Joe fired in successful 
test of Mercury launching and de- 
struct system. 


October 6: Lunik III reaches closest 
point to Moon—4,373 mi. . .. Air 
Force fires Atlas 5500 miles, Thor 
1700 miles. 


October 7: Lunik III cameras trig- 
gered about 40,000 mi from Moon’s 
surface, produced high precision pho- 
tographs showing 70 per cent on 
Moon’s “dark side.” 


October 10: Lunik III reaches apogee 
—292,000 miles from Earth—in 625,- 
000-mi, 15-day highly eccentric orbit. 


October 12: Polaris fails. Second- 
stage malfunction. 


October 13: Explorer VII, 91.5-lb 
NASA-Army satellite composed of 
two truncated cones joined at base, is 
orbited by modified Juno II. Shell is 
fiberglass and sand-blasted aluminum 
foil. Measures radiation balance, Ly- 
man-Alpha X-ray, primary cosmic 
rays. ... Two-stage Boid Orion mis- 
sile fired from B-47 to proximity of 
orbiting Explorer VI. Missile was 
last of ten vehicles which Martin built 
in project. 


October 14: First successful Nike- 
Zeus test flight. 


October 17: Second successful X-15 
powered flight. 


October 21: Development Operations 
Div. of the Army Ballistic Missile 
Agency is transferred to NASA, sub- 
ject to Congressional approval. The 
group is responsible for Saturn de- 
velopment. 


October 22: Prepackaged liquid rocket 
engines for Bullpup and Sparrow III 
shown by Navy. 


October 28: A 100-ft-diam aluminum 
sphere inflates after ejection from 
Sergeant rocket. Satellite to be used 
in Project Echo. 


October 29: Advanced Mace-B is test- 
fired. 


November 4: One ton Mercury cap- 
sule, fired to seven miles from Wal- 
lops Island, tests Astronauts’ emer- 
gency escape system. ... Atlas test- 
fired 6000 mi. 


November 7: Discoverer VII fired 
into polar orbit. Electrical malfunc- 
tion in rocket prevents capsule from 
ejecting. This causes burned-out sec- 


ond stage, with satellite attached, to 
tumble. Recovery by C-119’s fails. 


November 9: Air Force names Boeing 
to manufacture Dyna-Soar vehicle, 
Martin to manufacture the booster. 
Wright Air Development Division is 
systems manager. 


November 10: Fire-stage “Strong- 
arm” rocket launched 1050 miles high 
from Wallop’s Island to measure elec- 
tron density in ICBM environment. 


November 18: SNAP II 220-lb thermal 
reactor announced. . . . NASA 
launches five stage rocket. 


November 20: Thor-Agena launches 
Discoverer VIII from Vandenberg 
AFB into polar orbit. Capsule ejected 
26 hr after launch but apparently fell 
out of recovery area. 


November 26: Four-stage Atlas-Able 
fires 372-lb Pioneer lunar _ probe 
spheroid with four solar paddles. 
Plastic shroud covering the probe fell 
off 45 sec after launch. Payload was 
then torn off. Radar indicated second 
stage ignited but there was no in- 
dication that it separated. Probe 
aimed at measuring three specific 
energy levels of cosmic rays; relaying 
pictures of lunar surface. 


November 29: Navy balloon with two 
man crew rises 15 mi. Scientists make 
telescopic studies of water vapor in 
atmosphere of Venus. 


December 4: Little Joe escape cap- 
sule carries a rhesus monkey (Sam) 
55 mi high. Sam picked up 200 mi 
from launch site. 


December 12: Titan explodes few feet 
off launching pad at Cape Canaveral. 
Was second explosion ruining at- 
tempt at firing live second stage. 


December 15: F104-C reached 103,- 
395.5 ft, new world’s altitude record. 


December 16: Third test model of 
Nike Zeus fired at White Sands. Sec- 
ond stage failed when sustainer 
motor did not ignite. 


December 16: Ground-guided Snark 
ICBM completed third 2000 mile 
round trip over Atlantic Missile 
Range from Cape Canaveral. ... Air 
Force claims 1520.9 mph world speed 
record for F106 Delta Dart equipped 
with afterburner. 


December 22: Four-stage Javelin 
rocket shoots 48-lb payload 560 miles 
high. Firing from Wallops Island 
studies radio waves, tests new X-248 
solid fuel rocket engine to be used 
in Scout and Delta. 


December 23: Polaris fired from ship 
motion simulator. Sixth firing of pro- 
totype. te 
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RODNEY METALS, INC., (MILL) NEW BEDFORD, MASS. 
West Coast Office and Warehouse: 5462 East Jillison St., Los Angeles 22, Cal. 
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ry Pioneering... 


yesterday... 
today. an ; 
and tomorrow! 


Pioneering is open in many fields as man stands on the 
edge of space. 


New metals and materials must be created to help 
carry him safely into space and back. 


The metallurgical research and production experience 
of V-R refractory metal specialists can serve your 
program by building metals to meet your specifications. 
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Just give us your requirements for heat resistance . . .. 
dimensional stability . . . density . . . resistance to wear and 
corrosion. We may be able to help you solve some of your 
problems. Our metallurgical know-how and complete 
production facilities are working full time creating 

metals to help pioneer a brighter future. 
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Escapement 
mechanisms... 


Bulova mastery of clock escapements and precision manufacturing offers advan- 
tages in design and production of simple, rugged and inexpensive mechanisms 
integrating time, distance and acceleration. 


Bulova capability can make a whole lot of difference in the success and reliability 

of your program—commercial or military. 

Experience in precision design and manufacture is the Bulova tradition—the Bulova 

capability—it has been for over 80 years. For more information write— 

Industrial & Defense Sales, 62-10 Woodside Avenue, Woodside 77, N.Y. 
VISIT OUR BOOTH NUMBERS #1719-#1721 I.R.E. SHOW—N.Y.C. 
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| POWER 


RAMJET 
PROPULSION 


-Research 
-Development 
-Production 


GROUND SUPPORT 


@ Continental Aviation & Engineering Corp. is exceptionally 
well qualified, both by experience and by facilities, for work 
on the weapons systems of tomorrow. Our background 

- embraces not only a half-century of internal combustion 
engine experience, but also years of pioneering in gas turbine 
engine development, and more than a decade in the field 
of solid fuels for ramjet propulsion of missiles and target 
drones . . . Continental is staffed and equipped for a wide 
range of assignments, military and commercial. The Detroit 
Division Research and Development Department is supported 
by our modern-to-the-minute Component Testing Laboratory 
complete with environmental facilities located at Toledo. The 
Toledo Production Division now producing various turbine 
engines in volume is capable of supporting diversified pro- 
grams ... The CAE record of achievement is one of which 
many a larger company might be proud. Inquiries are invited 
from those having propulsion problems, on the ground, on 
the water, in the air. 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


GENERAL OFFICES AND RESEARCH AND DEVELOPMENT DEPARTMENTS AT 12700 
KERCHEVAL AVENUE, DETROIT 15, MICHIGAN . . . PRODUCTION DIVISION AND FIELD 
SUPPORT, 1330 LASKEY ROAD, TOLEDO, OHIO. 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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New Books 


Reports 


QUALITY CONTROL AND IN- 
DUSTRIAL STATISTICS. A. J. 
Duncan. Irwin, 1959, 946 pp. 
$10.80. This is an authoritative 
work on the basic principles and 
procedures of statistical quality con- 
trol. It is intended for use as a 
textbook and reference manual; it 
assumes a previous grounding in 
statistics. At the end of each 
chapter a section is provided on 
applicable problems, and a list of 
selected references. The book con- 
tains five major parts. (1) Funda- 
mentals — probability, frequency 
distribution, and sampling; (I1) Lot 
Acceptance Sampling Plans; (IID) 
Rectifying Inspection; (IV) Control 
Charts; (V) Some Statistics Useful 
In Industrial Research—-estimation 


| of lot and process characteristics. 


TECHNICAL REPORTS 


| The following reports may be obtained 


from the Office of Technical Services, U.S. 


| Dept. of Commerce, Washington 25, D.C. 


AIRCRAFT AERODYNAMICS 
(AERODINAMIKA SAMOLETA) 
Published by Russia’s State Publish- 
ing House for the Defense Ministry 
in 1957; translated by the Technical 
Information Center, Wright Air 
Development Center, U. S. Air 
Force. The translated version ap- 
pears in three volumes containing 
a total of 808 pages. They are Part 
1-59-11993-1, price $5; Part 2-59- 
11993-2, $5; and Part 3-59-11993- 
3, $3.50. 


THERMAL CONDUCTIVITY OF 


LUBRICATING OILS AND HY- 
DRAULIC FLUIDS. D. W. Mc- 
Cready, University of Michigan 
Research Institute for Wright Air 
Development Center, U. S. Air 
Force. Mar. 1959. 59 pages. $1.50. 
(Order PB 151780). 
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Custom Tool and Manufacturing Company is a Jeader in its 
field, because it has always provided the service and quality that 
customers demand. Just as the name implies, it is set up to pro- 
vide custom fabricating service on components for industry. Its 
specialized manufacturing facilities and highly skilled techni- 
cians can do a better job for you, whether it is producing a few 
prototype parts or a full production run. Here are a few of the 
metals and non-metallics that Custom commonly works with: 


Pure Tungsten Waspalloy 91LD 
Tungsten Alloys Tantalum Rockide A 
Pure Molybdenum Astrolite Rockide Z 
Molybdenum Alloys Polypreg Aero Rez 


If your requirements are in these or any other metal or plastic 
material, call, write, or wire 


CUSTOM 1001 AND MANUFACTURING COMPANY 


2201 NORTH SECOND STREET © MINNEAPOLIS 11, MINNESOTA 
Subsidiary of the Stee/ Improvement and Forge Company 
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Inside the AIA 


This long-range, industry-wide planning group 
saves engineer's time and taxpayer's money; 
How is this done? Who does the work? 

What can AIA do for you? Here are the answers 


AIA OFFICERS 

Chairman of the Board J. S. McDonnell 
Vice Chairman of the Board J. V. Naish 

President Orval R. Cook 
Vice Presidents Leland D. Webb 

George F. Hannaum 

Secretary-Treasurer Harrison Brand, Jr. 
Assistant Secretary Samuel L. Wright 


BOARD OF GOVERNORS 


EXECUTIVE COMMITTEE 


\ 
i Orval R. Cook J. V. Naish 
J. S. McDonnell W. M. Allen 
C. G. Holschuh 
W. M. Allen A. Boyd G. M. Bunker 
President, Boeing Vice President, Chairman, The Martin 
Airplane Westinghouse Co. 
— 
- 
E> “—) 
O. R. Cook D. W. Douglas, Jr. L. P. Faneuf M. P. Ferguson R. E. Gross Cc. G. Holschuh 
President, AIA President, Douglas Chairman. Bell Aircraft President, Bendix Chairman, Lockheed Executive-Vice Pres. 
Aircraft Aviation Aircraft Sperry Rand 
i? 


Cc. J. McCarthy R. McCulloch J. S. McDonnell J. V. Naish D. E. Noble G. T. Pew 
Chairman, Chance President, Temco President, McDonnell President, Convair Executive VP, Motorola President, Aero Design 
Vought Aircraft Aircraft & Engineeri ng 
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Most everyone within the aero- 
space industry knows the Aero- 
space Industries Association, AIA, 
by name. What most don’t know 
are its purposes and functions. 
Here are the facts on this dynamic 
organization. 

Primarily concerned with the 
industry-wide aspects of aeronauti- 
cal and astronautical research, de- 
velopment, production and logistic 
support, AIA acts as the communi- 
cation link between Government 
and the industry. By joining to- 
gether the highly competitive aero- 
space companies, AIA has saved 
countless dollars for Mr. Taxpayer. 
How? Simply by efficient program- 
ming to foster safety, air travel, 
good employee relations, the dis- 
semination of engineering knowl- 
edge, and host of other items. 

Let’s take a quote from Charles 
J. McCarthy, AIA’s chairman of 
the board of governors. “It is more 
important than ever that our de- 
fense research and production pro- 
grams be efficiently managed and 
conducted at minimal cost to the 
taxpayer. Among the many groups 
working toward defense betterment 
are the trade associations . . . whose 
behind-the-scenes efforts . . . have 
gone largely unnoticed. Such 
efforts have, in a great many cases, 


brought about large-scale savings, 
an important factor in an era when 
it is imperative that we obtain max- 
imum defense for every dollar 
spent.” 

Birth and Growth—To better 
understand the workings of AIA, 
we have to go into a brief historical 
sketch. 

Back in °17, aircraft production 
problems, there were many, were 
solved by the companies within 
the industry joining forces. At that 
time the group called itself the 
Manufacturers Aircraft Associa- 
tion. After the war, the name 
changed to Aeronautical Chamber 
of Commerce. 

During WWII, the government 
set up Aircraft War Production 
Councils (AWPC) to achieve effi- 
ciency in turning out the mass num- 
ber of aircraft needed. At the end 
of hostilities, the Aeronautical 
Chamber of Commerce took over 
many of the Functions of the 
AWPC’s. Thus, a new name came 
into being—Aircraft Industries As- 
sociation. Another aim was added. 
This time it was to gather, consoli- 
date, and pass on to the industry 
engineering knowledge. 

Last year, because of the grow- 
ing stake in missiles and space for 
the aircraft firms, the name was 


changed to Aerospace Industries 
Association. Although, the name 
has varied over the years, the pur- 
poses are still the same. Also, the 
organization can function on a 
moment’s notice in the role of the 
AWPC in the event of national 
emergency. 

Who are the members? Just 
whom you might expect. Primari- 
ly, members of the Aerospace In- 
dustries Association of American, 
Inc., (that’s its official handle) are 
makers of aircraft, missiles, engines, 
parts, components, materials, and 
accessories. 

AIA is run by a board of gov- 
ernors composed of the chief ex- 
ecutives of member companies. 
However, all of the members take 
an active part in establishing the 
policy. There are 42 committees 
and councils consisting of 1900 
specialists with high-level company 
positions. These people have done 
much to bring about new methods 
and procedures so that we might 
have better aircraft and missiles at 
less cost. 


Help For Engineers—Perhaps 
the major interest area to engineers 
is AIA’s technical service group. 
This is where AIA can help you. 
For example, projects in which 


H. M. Horner L. A. Hyland 
Chairman, United Vice President, Hughes 
Aircraft Aircraft 


D. A. Kimball J. H. Kindelberger 
President, Aerojet- Chairman, North 
Genera! American Aviation 


T. A. Knowles Cc. W. LaPierre 
President, Goodyear Executive Vice Pres. 
Aircraft General Electric 


M. |. Peale Cc. J. Reese 
President, Republic President, Continental 
Aviation Motors 
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_ J. E. Rheim T. C. Ryan 
President, Rohr Aircraft President, Ryan 
Aeronautical 


D. L. Wallace A. M. Wilson 
President, Cessna Executive Vice Pres., 
Aircraft Minneapolis-Honeywell 
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INSIDE AIA . . . continued 


How committee work has been trans- 
lated directly into dollar savings 
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>< HELICOPTERS 
ai 
AIA SPONSORS EDUCATION through the National Aviation Education 
Council, a non-profit organization. Primary aim is to advance aerospace 


curriculums in the schools. Illustrated are some of the materials published 
by the Council. 
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WIDELY QUOTED AIA publication “Aerospace” is circulated to indus- 
try, government officials, and over 10,000 libraries. Formerly called 
“Planes,” the new name reflects changing manufacturing emphasis of the 
industry. 
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AIA’s technical groups made major 
contributions include: 


1. Preparations of an annual 
five to 10 year forecast of engineer- 
ing and manufacturing trends and 
requirements. This document rep- 
resents the thinking of industry’s 
top people in design, production, 
and materials. 


2. The development of a new 
system for machining complex air- 
craft and missile parts which offers 
savings in skilled man-hours of 80 
to 95 per cent. The system, called 
APT for Automatically Pro- 
grammed Tool (see A&M May 
1959) was developed as joint effort 
of the USAF Air Material Com- 
mand, Massachusetts Institute of 
Technology and technical represen- 
tatives of 19 AIA member com- 
panies. Now, refinements are being 
made for greater productive effi- 
ciency under the management of 
the APT Project Coordinating 
Group of AIA’s Numerical Control 
Panel. 


3. Preparation of another docu- 
ment entitled “The MILDDU Pro- 
posal,” which, despite its unwieldy 
title, is an important contribution 
to the increasingly complex problem 
of logistic support. MILDDU is a 
program which would provide a 
universal standard for military-in- 
dustry support data interchange, 
increase the accuracy of spare parts 
accounting, reduce over - purchase 
of spares and improve the speed 
and efficiency of providing needed 
spares at the right time. 

These are just a few examples 
of how AIA’s work promotes more 
efficient defense programming and 
production. Daily, the 1900 mem- 
bers of the 42 AIA committees are 
studying present and anticipated 
problems in hundreds of areas. The 
data assembled by these committees 
is available to the Department of 
Defense, the Army, Navy and Air 
Force, the National Aeronautics 
and Space Administration, the Fed- 
eral Aviation Agency and other in- 
terested governmental agencies. 
Collectively, the results of this un- 
heralded ‘“pick-and-shovel” work 
produces a fount of knowledge of 
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inestimable value to the nation’s 
aerospace programs. 

Committees At Work—The ac- 
tivities of the 42 AIA committees 
are so broad that it is difficult to 
explain in general terms how im- 
portant a contribution they make. 
Some indication of the type of work 
in which they engage may be gath- 
ered from the titles of a selected 
few of the committees: 

® Quality Control Committee, 
which develops policies, procedures 
and recommendations to _ insure 
continuing improvement in product 
performance and reliability. 

® Manufacturing Committee, 
which seeks to obtain more efficient 
manufacturing methods equipment, 
processes and techniques. 

@ Spare Parts Committee, which 
is concerned with reducing spare 
parts requirements and streamlining 
logistic support. 

® Guided Missile Council, con- 
cerned with research, design, de- 
velopment and construction of mis- 
siles, with special emphasis on re- 
liability. 

@ Aircraft Research and Testing 
Committee, which deals with ap- 
plied research and testing of new 
structures, materials and processes 
and exchange of information in 
these areas. 

Turning to the specific will give 
a better indication of how these 
committees contribute to defense 
efficiency and cost reduction. The 
Spare Parts Committee has a mem- 
bership of 125 managers and assis- 
tant managers of spare parts depart- 
ments representing all segments of 
the industry. 

For the past 15 years, the com- 
mittee has worked closely with the 
military services, coordinating and 
making recommendations in the 
development of procedures for pro- 
visioning spare parts, special tools, 
test and ground handling equip- 
ment and training aids. 

Recently, the Air Force re- 
ported that weapon system support 
has been reduced in spares from 
43 per cent of the aircraft program 
in 1952 to 23.5 per cent in 1959. 
The committee was commended for 
its contributions to this result. 

Text continued on page 108 
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ABROSPACE InDustRies 
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TECHNICAL COMMUNICATION between industry and government is 
one of AIA’s primary purposes. Each year manuals on design, develop- 
ment and production methods, techniques and procedures are published 
by the Association. 


Pen SPRY 
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AERONAUTIC AND ASTRONAUTIC charts and booklets are pub- 
lished for teachers in elementary schools. Explaining various subjects, 
AIA hopes to interest the young in aerospace careers. 
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ACCESSORIES AND 
Donald L. Cauble 
Chief Engineer 
Aviation Division 
Sundstrand Corp. 


EQUIPMENT 


ADMINISTRATIVE ENGINEERING 
R. S. Cail 
Chief General Projects 
Engineering 
Hamilton Standard Div. 
United Aircraft Corp. 


AIRCRAFT RESEARCH AND TESTING 
R. Ross 
Manager 
Aeromechanics R & D 
Goodyear Aircraft Corp. 


AIRCRAFT TECHNICAL 
D. E. Burleigh 
Manager 
Engineering Administration 
Beech Aircraft Corp. 


AIRWORTHINESS REQUIREMENTS 
Bryce L. Carter 
Airworthiness Engineer 
Transport Division 
Boeing Airplane Co. 


ELECTRONIC EQUIPMENT 
ds owers 
Assistant Chief Engineer 
Astronautics Division 
Convair 


ELECTRONIC PARTS 
Fred Dreste 
Director, Reliability 
and Components Group 
Motorola, Inc. 


ENGINE 


Chairmanship rotates 


ENGINEERING CONTRACT 
REQUIREMENTS 
D. H. Mason 
Chief, Engineering Data Operations 
North American Aviation 


EQUIPMENT SPECIFICATION 
J. Glass 
Head, Engineering, 
Standards Office 
Hughes Aircraft Co. 


EXPORT 
L. E. Tollefson 
Washington Representative 
Douglas Aircraft Co. 
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COUNCILS AND COMMITTEES 


a a a el 


A.1.A. ORGANIZATION CHART OF OFFICERS, 


EXPORT ADVISORY 
Eastern Chairman 
Robert W. Douglass 
New York Representative 
United Aircraft Export 
United Aircraft Corp. 
Western Chairman 
W. J. Kane 
Transport Division 
Manager Export Sales 
Boeing Airplane Co. 


EXPORT FINANCE 
Eastern Chairman 
J. J. O'Shea 
Treasurer, United Aircraft Export 
United Aircraft Corp. 
Western Chairman 
E. M. Constable 
Assistant Treasurer 
Lockheed Aircraft Corp. 


EXPORT MILITARY AID 
S. Virgin 
Eastern Representative 
North American Aviation 


EXPORT MILITARY AND CIVIL LIAISON 
T. N. Labash 
International Division 
General Electric Corp. 


EXPORT SURPLUS DISPOSAL 
Cc. Roberts 
Washington Representative 
Boeing Airplane Co. 


FLIGHT OPERATIONS SAFETY 
P. M. Prophett 
Assistant Chief Engineer 
Flight Test 
Convair 


GOVERNMENT REPORTS 
William Hummel 
Contracts Division 
North American Aviation 


GUIDED MISSILE COUNCIL 
E. P. Wheaton 
Vice President 
Douglas Aircraft Co. 


HELICOPTER COUNCIL 
Harvey Gaylord 
President 
Bell Helicopter Corp. 
Bell Aircraft Corp. 


PRESIDENT, (General Manager) 
Orval R. Cook 


INDUSTRIAL RELATIONS ADVISORY 
James D. Esary, Jr. 
Corporation Manager 
Labor Relations 
Boeing Airplane Co. 


INDUSTRIAL SECURITY 
W. M. Todd 
Director, Plant Protection 
Lockheed Aircraft Corp. 


MANUFACTURING 
K. F. Mundt 
Vice President 
Manufacturing 
Aerojet-General Corp. 


MANUFACTURING CONSERVATION 
R. O. Wenger 
Conservation Gen. Coord. 
Norair Division 
Northrop Corp. 


MANUFACTURING EQUIPMENT 
A. Cervenka 
Chief Equipment and Process Engineer 
Grumman Aircraft 


MANUFACTURING TEST EQUIPMENT 
Vernon D. Erickson 
Assistant Chief 
Electrical and Electronics 
Douglas Aircraft Co. 


MATERIALS PROCUREMENT 
E. D. Carter 
Director, Material and Procurement 
The Martin Co. 


NATIONAL AIRCRAFT STANDARDS 
G. T. Waite 
NAS Representative 
Convair 


PRESERVATION AND PACKAGING 
Snelling 
Superintendent 
Pkg., Pres. and Ship. Unit 
Boeing Airplane Co. 


PROCUREMENT AND FINANCE 
Earl Uhlig 
Vice President, Finance 
The Martin Co. 


PROPELLER 
T. B. Rhines 
Chief Engineer 
Hamilton Standard Division 
United Aircraft Corp. 
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COUNCILS, COMMITTEES, AND STAFF 


= 


Vice President, Leland D. Webb 
Vice President, Ass't. 

General Manager & Director 

Industry Planning Service, 

George G. Hannaum 
Secretary-Treasurer 

(Business Manager), Harrison Brand, Jr. 
Legislative Advisor, Harold G. Moiser 
Assistant Secretary, Samuel L. Wright 


STAFF 


PATENT 
S. G. Faber 


Kollsman Instrument Corp. 


PROPULSION 
D. Cochran 
General Manager 
Flight Propulsion 
Laboratory Department 
General Electric Co. 


PUBLIC RELATIONS ADVISORY 
A. M. Rochlen 
Vice President 
Douglas Aircraft Co. 


QUALITY CONTROL 
John T. Bailey 
Director of Quality 
Weapon Systems 
Bell Aircraft Corp. 


ROCKET 


Chairmanship rotates 


SERVICE PUBLICATIONS 
Keith R. Clark 
Manager, Support Services 
Baltimore Division 
The Martin Co. 


SPARE PARTS 
J. M. Bird 
Spares Manager 
Seattle Division 
Boeing Airplane Co. 


TOOLING 
K. H. Boucher 
Chief Tool Engineer 
Douglas Aircraft Co. 


TRAFFIC 
Eastern Chairman 
R. H. Ross 


General Traffic Manager 
Allison Division 

General Motors Corp. 
Western Chairman 

R. R. Krueger 

Traffic Manager 

Santa Monica Division 
Douglas Aircraft Co. 


UTILITY AIRPLANE COUNCIL 
James R. Kerr 
President 
Lycoming Division 
AVCO Corp. 
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PUBLIC RELATIONS SERVICE 


Public Relations Advisory Committee 
Director, Burton E. English 
Assistant Director, Ben S. Lee 
‘Director of Publications, 


Gerald J. McAllister 


UTILITY AIRPLANE COUNCIL 


Manager, Joseph T. Guting, Jr. 


HELICOPTER COUNCIL 


Director, Don Ryan Mockler 


INDUSTRY PLANNING SERVICE 


Director, George F. Hannaum 
Assistant Director 
for Maintenance Support, 
T. G. Haertel 
Service Publications Committee 
Assistant, John W. Stahl, Jr. 
Spare Parts Committee 
Assistant Director for 
Procurement & Finance, 
R. W. McMillan 
Procurement & Finance Committee 
Patent Committee 
Staff Assistant, James B. Cahill 
Industrial Relations Advisory Committee 
Industrial Security Committee 
Staff Assistant, Edward B. Hincks 
Government Reports Committee 
Statistician, Teressa Smith 


TRAFFIC SERVICE 


Traffic Committee 
Director, Harry R. Brashear 
Assistant Director, Allen J. O'Brien 


TECHNICAL SERVICE 


Director, Samuel D. Daniels 
Aircraft Technical Committee 
Manufacturing Committee 
Powerplant Manufacturing Committee 
Materials Procurement Committee 
Staff Assistant, George S. Garrard 
Propulsion Technical Committee 
Engine Committee 
Propeller Committee 
Rocket Committee 
Staff Assistant, J. M. Houston, Jr. 
Electronics Equipment Technical Committee 
Staff Assistant, Richard M. Oliver 
Quality Control Committee 
Process Quality Control Committee 
Guided Missile Quality Control Committee 
Preservation & Packaging Committee 
Staff Assistant, James F. Phillips 
Guided Missiles Committee 
Accessory & Equipment Technical 
Committee 
Staff Assistant, William A. Simpson 
Airworthiness Requirements Committee 
Flight Operations Safety Committee 
Staff Assistant, J. Zuke, Jr. 
National Aircraft Standards Committee 
Engineering Contract Requirements 
Committee 


EXPORT SERVICE 


Export Committee 
Director, Irving H. Taylor 
Assistant to Director, Marshall J. Garrett 


WESTERN REGION OFFICE 


Vice President and Manager, 
Leland D. Webb 
Procurement & Finance Committee 
Theodore Grant 
Industrial Relations Committee 
Industrial Security Committee 
H. D. Moran 
Aircraft Research & Testing Committee 
J. A. Maurice 
Airframe Manufacturing Equipment 
Committee 
Airframe Manufacturing Tooling Committee 
Manufacturing Test Equipment Committee 
Manufacturing Conservation Committee 
F. A. W. Stiefler 
Public Relations Advisory Committee 
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INSIDE AIA... 


continued 


What the technical service group 
has done for engineers 


Department of Defense has been 
urged by the Guided Missile Coun- 
cil to establish policies for the de- 
briefing of contractors following 
loss—by that contractor—of any 
major contract award. This was 
based on the experience of firms, 
who had been debriefed, and found 
it most advantageous. Actually, 
many companies with prime missile 
contracts are already holding de- 
briefing sessions with subcontractors 
who have lost a subcontract award. 

Also, the Guided Missile Coun- 
cil requested that DOD set up an 
industry plan for the voluntary ex- 
change of information on testing of 
unclassified missile components that 
have proved to be satisfactory. A 
congressional report stated that 
such an exchange would be most 
desirable. DOD tabled the industry 
recommendation. 

Another area in which the 
Guided Missile Council has been 
working is on reliability of our mis- 
sile systems. The Council has ad- 
vised DOD of industry’s view on 
the effectiveness of the Defense 
Reliability Monitoring Program. 


The view is this: although DOD's 
document was welcomed as a policy 
guide, it cannot assure reliability 
prediction to the statistical, defensi- 
ble accuracy implied in the docu- 
ment. 

For five years the Quality Con- 
trol Committee worked on a tedious 
review of quality control systems 
requirements, serving as an assis- 
tant group to the Department of 
Defense. This work contributed to 
the publication, earlier this year, 
of a new Department of Defense 
standard quality control system 
specification, an important advance 
in DOD’s Standardization Program. 

The committee was cited for 
its “generosity, wise counsel and 
long experience” by Assistant Sec- 
retary of Defense (Supply and 
Logistics) Perkins McGuire. He 
commented, “You can be sure that 
your work has strengthened sub- 
stantially the industry-defense pro- 
duction team.” 

AIA’s Traffic Committee has 
been able to save the government 
considerable sums in the shipment 
of aircraft and missile parts and 


TASK GROUP on procurement legislation of the 15-man Procurement 
and Finance Committee is typical of the many ad hoc working committees 
of AIA. Chairman of the group is John Roscia, North American Avia- 
tion. AIA representative, Robert McMillan, sits at upper left facing front. 
Such groups are meeting almost daily in an effort to solve problems. 
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components. For instance, build- 
ers of guided weapons have been 
shipping parts in large quantities to 
missile sites by truck. This large- 
volume shipping is expensive, but 
recently a “watchdog” group of the 
Traffic Committee decided that 
trucking costs for the missile ship- 
ments were disproportionately high. 
At a conference with trucking of- 
ficials, a protest backed by strong 
arguments was made. The truckers 
conceded that a lower rate was in 
order. 


Due to the size of such ship-~ 
ments, even a small reduction in 
the truckload rate brings large sav- 
ings. One company estimated that 
the rate drop in this case brought 
savings of over $100,000 for parts 
shipments to seven missile sites 
over a six-month period. Future 
shipments will increase the savings 
figure, and, of course, there are a 
great number of other missiles and 
other sites, compounding the cost 
reduction. 


In another instance, the Traffic 
Committee reduced costs by hav- 
ing manufacturers consolidate small 
shipments. Aircraft plants on the 
West Coast were able to effect sub- 
stantial savings by pooling their 
less-than-carload shipments to take 
advantage of carload rates. This 
simple operation saved a single 
company $100,000 annually. The 
savings are reflected in the overall 
cost of the equipment to the gov- 
ernment. 


Another illustration of the type 
of service provided by the AIA 
committees lies in the work of the 
Aircraft Research and Testing Com- 
mittee on Project 4-58, a coopera- 
tive investigation of the properties 
and engineering characteristics of a 
promising new alloy. This material 
had received widespread recog- 
nition as presenting a number of 
advantages in higher temperature 
aluminum structures. 

ARTC sponsored a specialists 
meeting, during which it was esti- 
mated that the investigation and 
the compilation of the necessary 
engineering data would require ap- 
proximately 7000 man-hours of 
testing, data reduction and report 
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writing, conservatively estimated at 
$10 per hour. ARTC brought 
about a cooperative program 
whereby 16 AIA member com- 
panies are contributing about 450 
man-hours each for the task. 

The committees make another 
important contribution in the mat- 
ter of forecasting specific industry 
requirements. The pace of product 
development and the rapid change 


in engineering characteristics make 
it imperative that the changing 
needs of the industry be promptly 
communicated to these groups serv- 
ing the aerospace industry—sup- 
pliers, vendors, subcontractors, etc. 
—who can then channel their own 
development programs into appro- 
priate lines. For instance, Report 
ARTC-14 stated distinct new needs 
in 4340 steels. At the time the re- 


TOP EXECUTIVES of AIA, left to right, Sam Daniels, Director of Tech- 
nical Service, Orval R. Cook, President, Harrison Brand, Jr., Secretary- 
Treasurer, and George Hannaum, Vice President, are shown discussing one 


of AIA’s publications. 


A PRIMARY PURPOSE of AIA is to devise more efficient and economi- 
cal methods of manufacture. The complexity of products involves, what 
some might think, splitting hairs. Here is a project meeting of the Elec- 
tronic Parts Committee concerned solely with wire specifications. 
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port was published, the require- 
ments could not be met by any of 
the steel mills. Six months later, as 
a result of wide dissemination of the 
report to the steel industry, at least 
a half-dozen warehouses were stock- 
ing 4340 products meeting the new 
requirements. 

A series of performance and 
basic design standards for a com- 
plete family of metal removal ma- 
chinery, tailored specifically to the 
requirements of the aircraft and 
missile industry were started by the 
Equipment Committee. This con- 
tinuing program embraces a plan of 
close coordination with all affected 
elements of industry as well as gov- 
ernment agencies responsible for 
lot purchases. Substantial reduc- 
tion of delivered-product costs have 
accrued to the government through 
the availability of machinery and 
equipment designed to accomplish 
a specific fabricating task as op- 
posed to modifying standard equip- 
ment initially designed for automo- 
tive and heavy industry. 

The foregoing represent just a 
view of the hundreds of examples 
of how the AIA staff, which serves 
as a secretariat for the committees, 
and the membership of the various 
committees, are contributing to a 
more efficient defense program. 

The function of AIA as a com- 
munications link between govern- 
ment and industry fills an important 
need in efficient defense manage- 
ment, and, as a defense official once 
stated, “If such an organization did 
not exist, it would have to be 
created.” 


A REPRINT 


of this article can be obtained by 
writing on company letterhead to 
The Editor, AIRCRAFT & MISSILES 
Chestnut & 56th Sts., Phila, 39, Pa. 
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Vertical Grinding missile shapes 


If you have anything to do with contoured missile shapes 
you should find out about this brand new breed of machine 
—the vertical contour grinder. The machine shown above 
turns and grinds a laminated missile nose whose surface 
must be smooth and accurate. The point is, this machine 
was designed for specific missile requirements, and yours 
may be similar. In vertical grinding the force of gravity 
works to help achieve concentricity, uniform wall thickness, 
accurate interior and exterior contours and extreme micro- 
inch finish. These grinders are designed especially for 


THE SPRINGFIELD MACHINE TOOL CO., SPRINGFIELD, OHIO 


110 Circle 29 on Inquiry Card 


ceramic, metal, plastic and combinations of materials. Size 
and weight of workpiece is not limited. 

The Springfield Machine Tool Company pioneered the 
principle of vertical grinding and was one of the first builders 
to incorporate the principle of hydraulic contouring in a 
machine tool. These ideas are found in hundreds of ma- 
chines bearing the Springfield nameplate, and are your best 
assurance that we can bring to your problem both experience 
and imagination. Telephone, telegraph or write for inform- 
ative literature. 


SPRINGFIEL 
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complex 
jet engine 
componentry 


This complete jet turbine wheel 
is a product of Kelsey-Hayes, 
Jackson, Michigan plant. 

Its high standards of performance 
reflect Kelsey-Hayes’ capabilities 
in the production of crucial 
rotating machinery, components 
and assemblies. 


As a major subcontractor to the 
aerospace industries, Kelsey-Hayes’ 
capabilities also include the 
production of vacuum-induction- 
melted alloys, as well as design, 
development and production of 
advanced thrust vectoring devices. 
Kelsey-Hayes Company, 

Detroit 32, Michigan. 


KELSEY 
HAYES 
COMPANNT 


Automotive, Aviation and Agricultural Parts 
Hand Tools for Industry and Home 


18 PLANTS: Detroit and Jackson, Michigan; 
Los Angeles; Philadelphia and McKeesport, 
Pennsylvania; Springfield, Ohio; New Hartford 
and Utica, New York; Davenport, lowa; 
Windsor, Ontario, Canada. 
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THE MARK OF QUALITY 


BARBER 


COLMAN 


BARBER-COLMAN COMPANY 


Circle 58 on Inquiry Card 


AIRCRAFT 
AND MISSILE 
ACCESSORIES 


Custom-designed or standard types 
for wide range of applications P 


Temperature Controls 


Cycling — proportioning — floating; electronic ... transistor .. . 
polarized relay . . . and magnetic amplifier types for military, commercial, 
and business aircraft. Barber-Colman is also the exclusive producer 

of CEDAC cooling effect detection and control systems. 


Positioning Controls 


Integrated, highly sensitive remote positioning systems designed to 
your specifications. Magnetic amplifier, electric, and electronic types. 
Anti-hunt feature provided by unique circuitry. 


Air Valves 


Electrically and pneumatically operated for temperature and 
pressure-control applications. Butterfly ... check... poppet... and 
automatic drain types. Metallurgically proved materials and 
precision machining assure long, trouble-free operation. 

Inquiries invited for missile applications. 


Electromechanical Actuators 


Rotary and linear types featuring a wide range of gear reductions, 
switching, mounting details. The complete Barber-Colman line 
includes new lightweight, compact actuators for extra space- 
saving, weightsaving advantages. 


Transducers and Thermostats 


Units for sensing compartment, duct, and windshield temperatures. 
CEDAC detectors for sensing temperature and/or airflow. 


For expert assistance on your control projects, consult the 
Barber-Colman engineering sales office nearest you: Baltimore, Boston, 
Fort Worth, Los Angeles, Montreal, New York, Rockford, Seattle. 


Dept. C, 14109 Rock Street, Rockford, Illinois 
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LET’S GET DOWN TO CASES 
.. ENGINE CASES 


Engine cases, boosters, and sustainers are now in production for the Talos, 
Terrier, Snark, and Pershing missiles. 


High strength cases such as the one at the left of 16” dia. x 48” long x .050” 
wall thickness have been fabricated and consistently burst at strength levels 
from 280,000 psi to 325,000 psi dependent upon the draw temperature used. 


Whether you need a bid on an operational assembly, or help with an R & D 
item, Ingersoll Kalamazoo Division engineers and facilities are ready. 


.._.325,000 PSI 
Borg-Warner Corporation 


KALAMAZOO, 
MICHIGAN 
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AERONCA TARGET MISSILES PERFORM 
A VARIETY OF MISSION PROFILES... 
WITH SUBSTANTIAL ECONOMY 


The adage “practice makes perfect’? keynotes today’s concept of missile 
warfare. Against supersonic targets, there isn’t time for “‘the second barrel’. 
POGO-HI Therefore, extensive operational testing of air defence systems ... and 
training programs for personnel who operate them . . . must be conducted 
to assure national preparedness. 

To accomplish this requirement at minimum cost, Aeronca has developed 
two expendable, lightweight, high-performance target systems under the 
Design-Tool-Produce envelope concept. These proprietary missile programs, 
the P-106 and P-107, are designed for supersonic performance and accurate 
Xe * 3 scoring at all required altitudes, speeds and ranges. And their production 

a 


cost is projected to be substantially less than any current 
target missile system! 
eter Another Aeronca-produced missile project is Pogo-Hi II E3c. Ground 
AIR LAUNCHED : : : am 3 
launched to high altitudes, this target utilizes a radar reflective parachute 
and an infrared emitter package. It is used as “bait” for such current projects 
as Nike, Talos, Sidewinder and Falcon. 
With integrated Design, Tooling and Pro- 
duction capabilities, Aeronca can produce 


weapon systems envelopes at either prime 
or subcontractor levels. 


SERORICA manufacturing corporation 
| 1726 GERMANTOWN ROAD ¢ MIDDLETOWN, OHIO 


GROUND LAUNCHED 


Operational expansion has created openings for additional senior engineers. Write to W. W. Gordinier, Personnel Manager. 
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One of the more complicated systems in any advanced missile is the 
guidance. Sometimes called the “brain” of the missile, it is the “think” 
that puts the payload on target. The ultra-accurate manufacturing 
standards, and meticulous cleanliness that are associated with the mis- 
sile industry reach their peak in guidance. It is also in this system, 
with its complex ground checkout and monitoring devices, that the 
mushrooming colossus—electronics—finds greatest application. 

The basic principles of the many guidance schemes in use are 
reviewed here. Simple, block diagrams of each system are provided for 
the “non-guidance men” who need at least a casual knowledge of the 
way various guidance systems function. 
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SOME MAJOR GUIDANCE MANUFACTURERS 


Guidance Company 
Company Identifier Type Responsibility Missile Using 
A. C. Spark Plug Div. AChiever All-inertial Prime (entire system) | Thor, Titan, Mace 
General Motors Corp. 
Advanced Technology Vertical Reference | Infra-red Subcontractor Discoverer 
Laboratories System (horizon scanner) 
American Bosch Arma All-intertial Prime (computer, Atlas 
Corp. stable platform, 
control central) 
Babcock Radio Engineering | AN/ARW-66 Radio-Command Prime & Subcontractor | KD2R-5, Navy Target 
Inc. | Aircraft 
AN/USD-1 Radio-Command Prime & Subcontractor | AN/USD-1, Signal Corp, 
Surveillance Aircraft 
AN/SRW-4 Radio-Command | Prime DKA, DKB, DK2R-5 
' ‘ F6F, F9F (drones) 
Bell Aircraft Corp. Hipernas |, I! Inertial Prime (entire system) 
Bendix Aviation Corp. “Pershing” Inertial Stable Platform Pershing 
“Talos” Beam-rider Prime (entire system) | Talos 
& Homing 
Burroughs Corp. AN/GSQ-33 Radio-Command | Prime (entire Atlas, Atlas-Able, 
computer) Thor-Able 
Chicago Aerial Ind. | Solo Optical Homing Entire System 
Ferranti-Packard Elec. Ltd. | Type A/C, B/C Inertial Prime (gyros) CF-100, T33 
General Electric Co. “Sidewinder” IR Seeker Prime Sidewinder 
“Titan” Inertia! Subcontractor Titan 
(instrumentation) 
| “Atlas” Radio-Command | Subcontractor Atlas 
“Polaris” Inertial Subcontractor Polaris 
“WS-117L” Command Subcontractor WS-117L 
“Atlas Series” Command Subcontractor Atlas-Able, 
Atlas Mercury 
Gilfillan Bros., Inc. “Corporal” Command Prime (electronics) Corporal 
| 
Kearfott Co., Inc. “Subroc” Prime (entire system) | Subroc 
Bomarc-B Prime (mid-course Bomarc-B 
all attitude system) 
Librascope Div. of ASN-24 Inertial Subcontractor Centaur 
General Precision Inc. (computer) 
Minneapolis Honeywell “Polaris” Inertial Entire System Polaris 
Regulator Company 
“Centaur” inertial Entire System Centaur 
“Scout” Inertial Entire System Scout 
} 
“WS-117L” Inertial Entire System WS-117L 
| 
| “Thor-Delta” Inertial Entire System Thor Delta 
“609A” Inertial Entire System 
“Titan” Inertial Subcontractor Titan 
| (accelerometers) 
| 
| “Bomarc” Homing Subcontractor | Bomarc 
| (accelerometers) 
“Atlas” Inertial | Subcontractor (gyros) | Atlas 
| “Thor” Inertial Subcontractor (gyros) | Thor 
| 
“Minuteman” Inertial Subcontractor (gyros) | Minuteman 
| “Sergeant” Subcontractor gyros) | Sergeant 
| | ¢ and accelerometers > | 
“Houndog” | | Houndog 
Nortronics Div. Mark | | Astronertial Subcontractor Snark 
Northrop Corp. 
| A-5 Astronertial Subcontractor GAM-87A 
(Air-launched Ballistic 
| Missile) 
Philco Corp. “Sidewinder” IR Seeker Prime (entire system) | Sidewinder 
Radioplane Div. RPTA-1 | Command Prime (airborne & RP-76 target missile 
Northrop Corp. | (inertial) ground equipment) RP-77D target 
| | 
Republic Aviation Corp. | Command Subcontractor | Bullpup 


| “Bullpup” 


| 


(acquisition unit, 
command computer) 
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The term guidance is generic 
for a variety of schemes that have 
come into being to put a missile 
on target. Not all guidance systems 
function during the entire flight of 
the missile. The actual point in the 
flight where the guidance does 
function, determines whether it is 
called initial, midcourse, terminal, 
or HATW (homing all the way). 

Just about all of the systems 
now in use can be classified in two 
categories: electronic, and mechan- 
ical. Electronic guidance reacts to 
microwaves and heat (infrared) 
waves to put the missile on target. 
It derives information from the 
target itself, either directly or in- 
directly. Mechanical guidance re- 
acts to changes in a preset flight 
path. It is independent of informa- 
tion derived from the target after 
launch. 

There are all sorts of variations 
on these two classifications. And, 
there are combinations of the varia- 
tions. Eight of the fairly common 
variations are reviewed and ex- 
plained: (1) Beam rider, (2) Celes- 
tial, (3) Celestial-inertial, (4) Com- 
mand, (5) Homing, (6) Inertial, (7) 
Radio-inertial, (8) Terrestrial-refer- 
ence. 


Role of Control—Control and 
guidance are usually closely allied 
in a missile. But, the two are not 
synonymous. Oversimplified, guid- 
ance gets the missile from Point A 
to Point B; control sees to it that 
“orderly” flight is maintained along 
the way. It is extremely difficult in 
some cases to clearly distinguish 
between the two. In mechanical 
guidance, for example, the same 
components can perform guidance 
and control. Gyroscopes are used 
to stabilize (or control) the missile 
on its various axes. One of these 
axes could lie directly along the 
pre-programmed flight path. When 
a force acts to move the missile off 
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the path, the gyro senses it and 
generates an error signal. This signal 
is usually electrical and in turn ac- 
tivates a servo mechanism to correct 
the deviation from course. In this 
case, guidance errors in azimuth 
can be regarded as stabilization er- 
rors in control. 

Beam-rider—This kind of guid- 
ance is used largely in surface-to- 
air, and air-to-air intercepts. The 
missile follows a radar beam which 
“illuminates” the target. Equipment 
is built into the missile to determine 
when it deviates from the center 
of the beam and takes corrective 
action to get back on course. This 
beam is not to be confused with the 
radar which actually tracks the 
target (see illustration). The track- 
ing radar predicts the intercept point 
by projecting the target’s course. 
It then shoots a beam (which the 
missile rides) out in space to the 
intercept point. This kind of guid- 
ance is usually confined to mid- 
course, but can be continued to 
int rcept. 

Since the missile is in the beam 
~Outinuously, antenna requirements 
are not severe. A pair of cylindrical 
lenses, or tapered plastic rods 
placed at opposite ends of the mis- 
sile suffice. 


A one-radar system is used in 
the air-to-air version. The launch 
craft, missile, and target have to 
remain in a straight line. 

Because of its limited capabili- 
ties, the beam-rider guidance is an 
interim system. 

Celestial—Long range guidance 
has entirely different problems than 
short range guidance. One method 
of achieving long-range guidance 
is through the celestial system. It is 
highly complex. It consists basically 
of a mechanism that takes star fixes, 
and through electronic conversions, 
keeps the missile on course. 

A simple explanation of the 
method is: (1) The course is pre- 
determined and missile is launched, 
(2) A star-tracking telescope takes 
fixes on predetermined stars, (3) 
Information is fed into electronic 
computers which determine if there 
is deviation from course, (4) Cor- 
rective controls are activated by 
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error voltages developed when the 
geographic point does not coincide 
to that prescribed. 

It is obvious that missiles using 
this guidance must fly at high alti- 
tudes, above all weather. Or, must 
be used only in clear weather. The 
Snark missile was one of the first 
to use celestial guidance success- 
fully. 

Celestial-Inertial—A system of 
celestial navigation where an inertial 
system is supervised by continuous 


fixes is referred to a astro-inertial 
or celestial inertial. One approach 
is the Stellar Supervised Inertial 
Autonavigator (SSIA) and another 
is the Automatic Celestial Naviga- 
tor (ACN). 

In the former, periodic star 
shots are taken to check on gyro 
drift. This gyro check is necessary 
because of an unpredictable “ran- 
dom drift” in gyros. In a one hour 
flight this would cause an error of 
about 1 mile at target. An auto- 
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GUIDANCE—A SUMMARY REPORT . . . continued 


An elementary engineering analysis 
of the various guidance schemes in use 


matic sextant on a stable platform 
takes the star shots. Azimuth and 
elevation precision-torquers position 
the sextant. Positioning system re- 
ceives its signals from a prerecorded 
tape for the entire flight. 

The stellar supervised inertial 
system can fly under clouds for a 
long time without serious effect if 
adequate gyros can be perfected. 

The ACN uses one or more sex- 
tants on the platform to overcome 
the limitations of SSIA. With sev- 
eral sextants operating continu- 
ously, a series of actual fixes are 
obtained. The single sextant method 
gives only LOP. Unfortunately the 
multiple sextant layout requires a 
large window. This would be sub- 
ject to great flexures at high speeds 
and severe environments. 


Command—Data about the tar- 
get and actual guidance control 
come from outside the missile in 
the command systems. The missile 
contains a receiver to pick-up sig- 
nals (or commands) from the con- 
trolling source. Control surfaces are 
activated by these commands. 

The important link in an ef- 
fective command system is the ex- 
ternal means of obtaining informa- 
tion. This external source must dis- 
tinguish between desired and actual 
position, and rapidly command the 
proper amount of correction. The 
link can be visual or electronic. In 
some cases TV augmentation is 
used. The command signal can also 
be transmitted in many ways. The 
more simple field weapons still use 
a wire physically attached to the 
missile. Electronic (radar) means 
are used in more advanced con- 
cepts. This eliminates the require- 
ment of target visibility. 

A later development in com- 
mand guidance uses a combination 
of command and tracking radar in 
the capacity of a command link. 
A beacon receiver is used in the 
missile as the command receiver. 
This eliminates one of the usual 


118 


links and increases reliability of 
the overall system. 

The command systems are the 
natural evolution of what was origi- 
nally called “remote control.” The 
target drones and related vehicles 
are working examples of command 
guidance. 


Homing—A_ missile which is 
guided by an internal mechanism 
that can “see” the target then make 
commands is a “homing” missile. 
There are several kinds of homing: 
active, semi-active, and passive. If 
the target is illuminated by equip- 
ment within the missile, it is active. 
If the intermediate radar is used to 
illuminate the target, the system is 
semi-active. If the target illuminates 
itself, the system is passive, i.e., heat 
seekers. 

Another way to classify homing 
systems is by the frequency of the 
signal that the guidance homes on, 
or seeks. From the low to high fre- 
quency spectrum then, there would 
be sound seekers on the low side. 
This kind of system is used in tor- 
pedoes and has many limitations. 
Electromagnetic radiations would 
be next, and are the most popular 
media for homing guidance. Radio 
“jamming” can do an effective job 


of confusing this kind of system. 
Radar would be used in active and 
semi-active systems; it is not re- 
stricted to any great extent by 
weather, but can be jammed. Heat 
is used with passive seekers. This 
kind of system has had great suc- 
cess in Sidewinder and later Fal- 
cons. The new Redeye also uses 
heat seeking guidance. Light would 
be highest in the homing spectrum 
and is useful as a passive seeker. It 
is limited by weather. 

Doppler homing is one of the 
latest innovations in active homing. 
It uses a phenomena of frequency 
change that occurs when the target 
moves relative to the “tracking” 
antenna. 


Inertial—The system of guid- 
ance whose primary instruments 
respond to Earth’s_ gravitational 
field and Newton’s laws of motion, 
is called inertial guidance. This 
system is entirely independent of in- 
formation obtained from transmit- 
ters outside the missile. Position, 
time, speed, and course are known 
before launch. Then, the missile 
proceeds along this planned course. 
As in “dead reckoning” navigation, 
the longer the mission, the greater 
the uncertainty that the planned 
course will be followed. 

The basic principle of inertial 
guidance is simple. Missile accelera- 
tion is measured by accelerometers. 
These accelerations represent 
changes in direction and distance 
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and are fed to a computer. The 
computer double-integrates the ac- 
celerations to obtain distances 
traveled in forward and sideward 
motion. These are compared to 
“stored” values and steering signals 
are generated to make the values 
obtained by integration agree with 
the “stored” values. Basic elements 
in all inertial systems are: the atti- 
tude reference, the accelerometer, 
the clock, the computer, and the 
memory. 


The attitude reference is pre- 
cisely oriented at the beginning of 
the flight. It remembers which way 
is North, and “which way is up.” 
This is done by gyros mounted on 
a stable platform, one gyro for each 
of three spatial: coordinates. The 
computer and clock are needed for 
the double integration process. The 
memory unit stores the planned 
course to destination. 


Heart of the system is the set 
of ultra-precision gyros and accel- 
erometers. The HIG (Hermetric In- 
tegrating Gyro) has made inertial 
systems feasible. HIG gyros have 
an operating range of only a few 
degrees, and to prevent cross coup- 
ling, error input angles must be kept 
small. The gyros are, therefore, 
mounted on a platform which is 
servo driven to maintain gyro out- 
put near a null. The platform thus 
remains fixed relative to inertial 
space. This is the so-called “stable 
platform.” The first ICBM inertial 
navigation systems are just coming 
into reality. 


Radio-Inertial—Till now, all 
ICBM flights called inertial, have 
actually been radio-inertial. This is 
a command-type guidance, made up 
of: (1) a radar tracking unit on the 
ground, one or more transponders 
in the missile, and proper links to 
the guidance station; (2) a computer 
that accepts signals and generates 
steering signals; (3) a command 
link; (4) a simple inertial system for 
providing “current” data for cor- 
recting the missile, or providing 
limited guidance in case the radio 
link should fail. 


Terrestrial Reference—A system 
of map matching is used in one 
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special stainless steels 


withstand the extremes 
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of another launching 


Wann this missile “‘lifts off,’ Carlson special 


stainless steel plates help launch it into space. ; an? - Zz 

~ oat 
These plates are the high strength, precipitation- a > . 
hardening grades. And there are sound reasons —_ \ 


- 


why these grades are used. 

First, with Armco 17-4PH, 17-7PH and PH15-7 
Mo?* it is easier to attain the high physical prop- 
erties and resistance to elevated temperatures 
required in space flight engineering. Simplified 
low temperature heat treatment will develop a 
Rockwell hardness of C40 to C50. Tensile strengths, 
so vital in missile components, range from 180,000 
to 220,000 psi in plates. 

Second, only Carlson produces these Armco 
grades in the heavier plate thicknesses. For appli- . 
cations where high strength at high temperatures — ows 
and ease of fabrication are important, get plates 
in these grades from Carlson. We will be glad to 
work with you on specific applications. 


—_ 


*17-4PH, 17-7PH and PH15-7 Mo are 
trade marks of Armco Steel Corporation 


GOGARLSONZ. ii | 


Stainkus Steeh Excbusively 


148 Marshalton Road 


THORNDALE, PENNSYLVANIA —- — A 
District Sales Offices in Principal Cities 4 - 
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PLATES « PLATE PRODUCTS « HEADS « RINGS « CIRCLES 
FLANGES ¢ FORGINGS ¢ BARS and SHEETS (No. 1 Finish) 


Photo of Atlas missile courtesy 
CONVAIR ASTRONAUTICS, 
A Division of General Dynamics Corp. 
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The Pureco CO, Blast Cold process is a simple, 
efficient low cost method of refrigeration for low 
temperature test chambers. Direct injection of 
Pureco carbon dioxide liquid drops temperatures 
to required levels in a fraction of the time re- 
quired by mechanical units. Cooling is produced 


by vaporizing a jet of liquified CO, directly into 
W ITH U A EC 0 C 0 the chamber. 
eee 2 


Extremely close tolerances maintained. 


oe a 97 Temperatures are automatically controllable 
: within limits closer than government testing 
: : standards require. Pureco CO2 Blast Cold starts 


immediately at rhaximum rate the instant valves 
cycle on—stops the instant CO flow is cut off. 


Low capital expense... low operating cost. 


No heavy investment required for equipment . . . 
installation is simple and space saving. Equipment 
is trouble-free. There is virtually no possibility of 
mechanical failure. 


Direct or Indirect Cooling. 
COz liquid may be injected or DRY-ICE placed 


directly in a chamber—used to cool a circulating 
air stream or a non-freezing solution for indirect 
cooling. 


Have a trial Blast Cold demonstration. 


Pureco would like to demonstrate Blast Cold to 
you at your plant under your working conditions, 
with no obligation on your part. Pureco’s Tech- 
nical Sales Service will provide any assistance you 
CO, is Best... For Test need to help solve your low temperature testing 
problems. 


* Actual Pureco Test 
Visit our Booth 466-67 at 


Institute of Environmental Sciences Show 


C0 IPUOURE CARBONIC 
2 


Pure Carbonic Company, A Division of Air Reduction Company, Incorporated 
Nation-Wide Pureco CO=2 Service-Distributing Stations in Principal Cities 
General Offices: 150 East 42nd Street, New York 17, N.Y. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT 
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PHILCO HAS THE CAPACITY... 


the people, the capabilities, the facilities, to conduct the research and de- 
velopment, engineering, design and manufacturing 


FOR MANY AND VARIED ELECTRONIC PRODUCTS AND 


SYSTEMS including weapons systems, satellites, space instrumentation, 
guided missiles, global communications, radar, data links, fire control sys- 
tems, underwater ordnance, air traffic control, data processing systems and ~* 
closed-circuit TV. 


——s 


DEADLY SIDEWINDER... . D=veloped by Philco in conjunction with the Navy, engineered and produced by Philco, this renowned air-to-air 
guided missile is an outstanding example of the results of close coordination between Philco and the Military on weapons systems development. 
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SATELLITE COMMAND AND TRACK- DATA PROCESSING ... Recognized as the WORLD'S LARGEST COMMUNICA- 
ING. .. As sub-contractor for Discoverer’s world’s first and finest all-transistor, large-scale TIONS SYSTEM .. . Under contract 
entire communications system, Philco data processing system, the Philco-2000 truly with the U. S. Air Force, Philco will mod- 
designed and developed the vast com- represents a new horizon in the state of the art. ernize and expand Aircom, for phase 
plexity of pocctanes communications, The Philco-2000 is the only asynchronous computer “Quick Fix’’. This vast global network 
commanding, tracking, data gathering commercially available. This means faster com- will utilize advanced techniques in point- 
and processing system. puting and freedom from obsolescence. to-point and air-to-ground communications. 


Philco Corporation/Government and Industrial Group/Philadelphia 44, Pennsylvania 


Communications and Weapons Systems Division « Computer Division @ Sierra Electronic Division « Western Development Laboratories 


PHILCO. 
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windshi eld controller 


\VAP-AIR—SPECIALISTS IN AIRCRAFT 

“REMPERATURE CONTROLS FOR NEARLY 20 YEARS 
Brire systems and a complete line of sensors, elec- 
tiic controls and precise voltage regulation, elec- 
trepneumatic and electromechanical valves, 
addgnced in-line valves and regulators, electric 
power, controllers and heat exchange equipment— 
for aiftraft, missiles and ground support. 
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for complete téghnical information 


and applications tyyite: 
b | 
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4 
VAP-AIR AERONAUTICAL PRODUCTS DIVISION 
VAPOR HEATING CORPORASJON, DEPT. 50-C 
80 East Jackson Blvd., Chicago 4, Minois 
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Please send information on the Vap-Air Proportioning 
Power Windshield Controller. 


NAME. 
FIRM 


ADDRESS 
NEW YORK + ST. PAUL + DENVER - WASHINGTON + PHILADELPHIA - ATLANTA 


SAN FRANCISCO - HOUSTON - RICHMOND - LOS ANGRLES - ST. LOUIS CRU, Bt BU Pa i egcneesstietinnenitipnsintninnincinmenaationeias 
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@ infinite range of temperatures 
from 0 to full heat 


© simplest, lightest in weight 


e immediate response 
to changes in speed 


© proven components 


Maintains control over a 25° F. range, 
+2%%°. Combines thermal control, power 
contactor and transformer in one small, 
lightweight control. Eliminates adjustment 
of power taps and periodic windshield 
matching, thermal shock, all moving elec- 
trical contacts in control box and 
contactors. 


SPECIFICATIONS: 
Normal operating voltage. .200v. single phase, 400 cycles 
Ambient operating temperature........ -65° to 160° F 
Grats GON cess Dependent on load 
SE UG gga vrnten oc.0s s.5s ven 85 to 90% 
DUNNE n.d. 5 < RRS 600 ce 8S eRe 7” x 5¥2” x 5” 
WOON 6 5700s s otihln Sols 0 0 + aly eda pas eka 9 Ibs 
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BRAID-LOK PERMANENTLY ATTACHED 


* 
“super-geme”’ DETACHABLE, RE-USABLE HOSE ASSEMBLIES OF TEFLON 


——___a)_ gage! a) 


< HOSE, END FITTINGS and ASSEMBLIES 


MS ER FPLARELESS TUBE FITTINGS 


dt 


CLUSTER and SWIVEL FITTINGS 


h QUICK-DISCONNECT, SELF-SEALING COUPLINGS 


8 ee 


FORGINGS (cored and solid) 


* “‘super-gem"’: 
Aeroquip Trademark 
*&* TEFLON: 
Dupont Trademark 


/ hilly Shward 


-..- beyond tomorrow 


THE WEATHERHEAD coerene | 


Products for the Aviation & Missile Industry | 


SS 


FOR AIRCRAFT and 
MISSILE 
HYDRAULICS 

and PNEUMATICS 


2G Cre 
WEATHERHEAD 


FITTINGS | 
and COMPONENTS 


Designed and engineered 
for lightweight, simplified 
configuration and 
dependability. 


For quality and reliability 
where it counts, 
“specify WEATHERHEAD” 


Write us today regarding 
your specia/ 
requirements. 


SPECIAL PRODUCTS DIVISION: Cleveland 8, Ohio 
WESTERN DIVISION: Glendale, California 

EASTERN AIRCRAFT PRODUCTS DIV. Cleveland 8, O. 
Export; WEATHCO, Cleveland 


in Canada: St. Thomas, Ontario 
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: The “big push” that will assure U. S. a place in 
} the space race of this decade will be provided by 
4 engines already in design or production. Description 
q of these engines and a list of the manufacturers are 
' included in this section. 
Propulsion data is also tabulated for the fuel and 
: oxidizer combinations that seem logical for rockets. 
4 The data has been assembled with the cooperation 
of the National Aeronautics and Space Administra- 
tion. It represents some of the most current, valid 
information on propellants. 
Specifications on aircraft engines as well as gas 

turbines used in ground support are also tabulated. 


— —_— 


Aircraft & Missiles ¢ March 1960 125 


: : cs ee et > Saas Scan aes a eh ele P Se, ie a pa ae hh rte ee aie ee Gar Sin 
Be ss ee a i ae Py eee oat ‘ee ee ae 
¥ ; ae ea ata ‘a si hy a SNe Bae ree, ee pi ae tat eit oe ee ae 
i ree le aeiget hy. Sol ete oy uit es gle, ft et 
wee 
i fe 
; , 4 Se ey 
a 

é rel 

3B “s fea) 

ia so . : 
: 7 ; a, 
3 2 , 2 . pe Oat 
j ie ie aaa 
Bd | = 
- ia a 

; : - Bisse. - ee 

j # 4 ee Peet 

Bi. Oe Fe . ie 

3 ? & : 

a a q ae 

1" : 
F LY a4: 

; 4 , i ’ “= 
4 : ; Sg | 
; 2 I 4 

4 Paget y, A F Bais = : : > 4 — 

é A f : ’ y % 4 y Es: 

Z E 3 4 8g es i a a re. @ 
SS 4 4 Sea ge 3 = Ba ae 39 * 
' i 4 <a fps, Rak RS ee Sarasa. fete eae n oi 

= | a  —- dil al 
. ; Ee = Ske OR eee fs 
j l ] ’ — eae 
5 i a ae 
j Pid er: 
3 aes 

! ; ! * ee 

ies on 

; Q TAS ealeae 
¥ are FS 

E gu i See 
4 H eae 

j ! | | eo 
F Bie ee 
h es 
| i ya ies 
i i eae 

i j a ce = 
j tit a j ue Bon 
F —o oe 
: P f Ly ees 
2 Aaa ae? y 

Z «adler cee ey oS 

é ‘ ’ — 
See} 7 BS ee 
j : ee" 7 4 wages fal 

ere 4 Bs, pls 
© om . me r 
‘ * Sn 4 te 
Ya 1 ae 
ec: 4 ies 
E Bee! 
ig ; i. 
‘ ra 
2 ; J Si 
STi rat Stal A ete 

ay Pane aciicia/6/*/919; age a - 1 ee Bis 
; VL é ; ppt y 1/9/ 1A i) — ae 
i [EB ee roe PHY ae LY \ eyes 
. Me tcn MULT » 7 a! Res. 
| AAS | | i c (TS — pt 
salir Liane | j i lf & —ToAT === Sa 
EAN pol eve ipiei§ Luu WUE aye — 

Pwd BF peste erie Bie Oui Ca eae ry ~ © pecs 
— Srey MAA fy hry A } i Ss ji =——_———S eo 
: | aA Yt i we te ti! m8 : i | i ————  . 

; f Pe ie ae. tes PPE AA oy a. ae 
| \ \ WATT feet i 

= A NY Se > i | = ae hee 
aw 8 oi. i « — si tie 
te a a we al as Se im he ae 
7 tat | ay: way. og —<—-* = Ee 
a : . oO 4 > Ve cist 
F ' Be art 
[aen 
Bee 

Seg 
Bc ag eee ‘aoe: ot oe ae ee ee ee ee eT ae 
eae ei he eee ee 7 ee ees as eee é GE SNGRIE oo) ae Naeem ey, Jae 


4 ’ 
| "T 'N ‘Aug Aossog 
“aay qys0jUeg 
| | | | “ou] UBUNIN, "GNs 
} | | (qu Ad04g PHOS) 491419] | JOUIEISNG P s9}800g "09 Shoyey “MW 
~ - ~ L9g"e | Lp0'0 ” ” ” ” ” ” ” Fe . ” ” ” . "ged ‘Aug 40aNg 
Wem eiBuls Otlp 96'S | Z0°O (OOLL-O0Z; ZiLE | 8E°96 Zz 002 | (@yeyUpAdorg 07¥.9}UjA4)3 Ob/09) 000‘0L-OSze Spojs 403800g b-LH-2OLW 1X “AIG Wess Yy~"0D Jo, seyBn}Y 
| 
» » Japuimapis ® 190 ‘66 UO}Bujwi A 
. . uyor ysouoyy soureysng “1S 1O8W 006 
(jueyedosg pyog) uewaynuiA abuig pug 09 JOPMOd SOjNDI0}4 
( ’ o) SNOZ-24IN soulRIsNS 
” . ~ ~ ~ ~ vs'9 ” 2° 10z 2°6bL ( ” ” »?) 0008 ” ” . | OE 4001 
” - “ L22*b | $b0°0 v68 os'9 | 6901 | 9°06L "29h (002-499 ” »?) 0008 ” ” ” | Gil 400A 
” ” ” ” » ~ vs"9 ” 1661 $°zsh ( ” ” » )} 00S - . ” OI 4ed1A 
. ” ” *p'9 | £€0°0 222 os'9 | 690k | S°88L igt (9-402-49D * | Ors | ” » | ” GI 4001A 
” ” ” ze" | 620°0 80bt 6 £°001 | S°6KE Sgt (W6Z2-H99D . ») 00p' bz ” ” ” uyeaer 
» ” ” 2e°9 | 2840 096 ist set z8gl ist (L22-H99 ” » )| 0000S | seqoid ‘spajs 4038009 © eouey “Ned ‘spuvjpoy 
HEM e6urg Ofte 2t| po 0002 ook | $02 sve 2°s8 (W6ZZ-HOD jwejedosd pyos) | 000°09 | Aanos0W 18904 odeasa AanJ8W) “09 JOyVOY [ejUeD puwsH 
| 
- ” . £86°0 L2et £ v'99 | EL'ez 612 ~ ” ~ “90S 28° 1 ‘6861 | ” . ” 0002S 46" “weg “one 
” ~ - £86°0 00rt £ 99 | 29°22 vez ” ” * “208 p8°L ‘OLIZ ” . ” OOLZSHE"| | wowdojereg s0j0W 304904 
eqn) pepnyxy winujwiniy Sip'k 00st e 99 62 Z1Z } BYBIOHYIIGd = PHJUS ByJsodw0D “908 €8° ‘OBLE Seqosd ‘spajs 4038009 | (1 MHO1)00ZES HES” | SIONPOsg UONBIAY YoIpPOOD *4 “g 
eipung eqn, ueBAxg pinbry euesole y vbon H-S0t-X 
‘ON HWOaNn JOUIEISNS YH-S0P-X O10 “Ot HBUUOUID 
| | obeyg Ue 91220N Brig | “Weg “qe Uo!sindosg WYybN4 
HEM 81qn0G Oo | 08 00s | | weBAxo pinbry euesose 4 “208 Opt ‘098° Zz psenBueg “Byg 38) 90b-X “02 944390/3 [Bs0U0E 
} | | sayysnyy-s0y abeyg puz sonsny 
Wem e1qN0G | A610U3-461H, A6s0u3-Y61H | souleysng | L108 
} | aneyueg 
| (queyjedosd-ouow *O*}) 002 93 | ‘Si-x ‘Asnas0y Guysee}g | sj0.Quog uoNsvey 
~ ~ } * ” - 9608 
ae ee . 1808 
es | WNSY Hwan 000°0S1 | oe ° 8P08 "A"N ‘S Oey 
HEM 819N0G } VN3UY bdf 0000s: sey “0yL sousesng | 1008 “109 Yessy 1199 
. ‘ 401404 | soureySNg 'P “js00g “PW ‘pueyequing 
| | (JUBYado1d PHOS 819y-s04L abeyg pag | 8bz-T8V “Gey sonsieg AueyBory 
| 
* - Lav ‘Hig puz F Ish | 
| ~ ~ | 4044401 ” 
| 4 z mouseds | es 
} ” ” | 6-uv9 ~ 
jn M4 } | dndyng soureysng 
| } a m4 | ew0g 4938009 
| i. ~ seep soureysng jeng 
. ee ynoog o6vig si | US P UP yelosoy 
> é | SUROg | “fig puz P ys1 | } 
‘ ° ueweynuty) “Big pag F puz | 
| - . m 4038009 
| M 4 4MeH saureysng jeng 
| | “4 s ejues souyeysng | 
| juRyedoig Pos) | ojGe3 seuleysNg P se}s00g © 
. . . 000° 02 uUeyL | abeyg puz 16u7 
ue6AxQ pinbry i-du 000'00E | ueyL obeys 3S} | 28H 
262°0 bze ot 62 692 | 861 VNIU! V4a-NV SE-S9 "98S 6°0S DOO’ | 0S1-eeqosey ” | “seg “esnzy 
$02 °0 oce | «(fh 6° 0€2 092 002 VN4ul rdf ‘288 0b © 009'2 001 -eeqouey sOULEISNS | (Paul }-2}WeIdD) “@ay O/8puyms| “N ZGE9 
HEM e6uIg vé6r"0 Orel } 82 Ove sli (WURHAdoig PI/OS ) 288 ¢°Z © 00981 | OSI- ‘O0L-eeqosey 4038009 OO8I-SH 9°Z “ds0g jBs0Ues)-Je/Os0y 
| | | ' | 
ubiseg eee wey (2u (sd) ("ut) ("ul) (q1) | (qy/9e8-qy) J9Z1PIXO jong 
Rvoly “SSOig | “WweIG | yybue] | 1yBIEM | osjnduly (q) YUM pesn esoding uoneubisag 
= pi te oh wg Bune | ayWedg nul eulbug 
Y3IEWVHO LSNYHL | ~40d0 | | | | ANVdWO9 
| | 


soulbua buippa; yo suaungopynupw pup ‘suoizp2ijddp ‘suoiypoyioads 


SDIJSLUOJICILY) JUL|GIOMOd 49904 


. 
ie 


March 1960 


Aircraft & Missiles 


126 


THIS IS THE 


oe 


sEES £3iisk 
EESS 295-5 eS 
- @23c o7~oo2t wn | cS n 
- @ o Yoo c “4 
2°26 osc '=- @ 2 ae - fe 
or 2 x « 23va a - > 2 | 
-2s o tem x Z i -3 32 ia =] 
ce] -o ® o We 3;fa be 
ao 2&6 ef. & -_— = = -* #8 C) 
© F253, $52" 9 IZse 3: Ps 
£04 eee eS & ante ie a 
Lad £Rsts Estes 'Srs Is ae 
DEESS e225 o so2° zz = 
Seb te om>seeas > "YM .2 Se 
Es 5 S233 we eo a 
- — oa— oF x bese Se | Pt 
oe SeESELSSE. w peaos SF 5 
SEEE3 sosS~ uw IZée 2? Io 
Byte | eltave re) = oS ) 
ceeoetecgautd Issé as. ie 
soe E Ge oSk wm NMEZE Sms 3 
SP" o= ~_ 2252 a gy © 250 elgeé 
Si :fozesse gl See] | Fgte 
. 5 - wv > ax S «6 a 2 1@) 
E-Se&a,o00, a a ae | 
| 3 e = z 2 °o ~ oo ss E 7. 
SEEPE SSE aE o eee s 
ps28sseis§ SC Lee ee ee 
| 
20ugng soureysng 
” ” SUBIOg a6uys puz 
a . Buryssdg sebeys Z 
” ” UBWeINUIA sobvyg ¢ 
(queyjedoig Py0S) snasog Pe soulbuy 
» » - ~ ~ ” ~ dndying » 1] ueipseny yoedeig 
” ” » » » ra a 11} mouseds sousRIsNg | uvipseny -pinbry 
HEM 819N0g wnujwniy >1-9909 VNIY “br] oseg-ourwy 000° 0S OL-x quejdiemog 66u1X 
ejpung eqn, SSOIUIEIS LE 009 9€ ad ggz ua5AxO pinbry = BUOY pInbIT a1Gy-Seyy ‘04, yeypoy-onoy | = auihuy uoINe4 
a ‘ uoaje 4 sourEysng 
E = quewog 19}800g 
” ” queebises soureysng 
‘ mt oor oNI7 49)800g 
. pa @SS0J00} souyeysng 
* ° uyor ysouoyy 8304904 UIdS 
; : om bedi ca 49)800g "ed ‘os1Ig 
(quejjedosg{pios) $91N2J0H-2%1N souseysng “ds0q [BIWEYD /OHOIYL 
"WeD ‘Zh OBe1g ues 
“OANIQ J0QIEH 102Z 
HEM B1qN0gG 198)§ SZOL Osz oe 09 4 y VN4Y euljuy 000‘ 02 {es0d309 souseysng “09 /BoNNBUOIEY UBAY 
diunont ” gly Po abe 184 
BAA 81qGNo; 801§ OFLb uaBAxQ pinbry i-du : soy] ‘sey 401UJ9A 
. - _— ; “ ° sel | pez 6506 ® » “908 O1 ‘000‘001 pas wooqeiew 
HEM e6uls 1093§ I-L e's | bo OOEL | bb'8z 10z ooss 98t "ON’'HN PHOS “998 b ‘000‘0EL Q-0014 40}800g ve-INX 
” ) Zz 09g Ove 8EZ OH S00b-df 0009- 000€ ord yeniy S@H8S-HV 
HEA 81qN0g uebAxofpinbry joyooy 000‘SZ auoyspey 49)800g L-y quoyspey 
” ” ” 000‘ 009‘ 1 BAON 40}800g t-4 
- - ” ” ” 000'00r avy -3 
° » ” ” ” 000° 00S" usnjeg (g) 40y800g I-H . , P 
ba Te. ae sr "oul moot | aun | | Magy tag ee 
ee "ieee" ‘ "Y { ‘ saureysng S-YNSOLYIX | “9UI ‘oReIAY URDJOWY “N “AIG 
ejpung eqn, ueBGAxO pinbry i-du 000‘ 09€ sey 4918009 S-VN68H 1X eukpye x04 
"B14 ‘YOROg WIRY ISOM 
40099 “GO FH Epos 
ejpung eqn, 2veé isiv UeBAXO pind] ~=— uaBoupAy pynbyy 000‘Si usunyeg ‘sneyued aBejyg soddy i-d-SLLW 1X HRs y AOUIYM PF WEid 
re ubise eae ‘3 ’ ov (eu) (sd) uy | Cup @ (qi/20s-q)) sop jen4 
_ pte nitind eauy “sseig | “weig | yibuey | yybiem | esinduy (a) UUM Ppesn esodung uonjeubiseg 
mks oie. = Pe ae wg bune ayneds nay eujbug 
Y3EWVHO LSNYHL | 4000 ANVdWO9 
‘ » . ‘ 


¥: 


127 


March 1960 


Aircraft & Missiles 


, 7) at 45 De ee AR ae ee mr Er Gace co he: oF Ne oes Pe Sas 2 re i ceasial ees 
er : ge: eats: 5 Grae ese a Be, Be ie ee eho \ eas 2 GS: ee ee es ene \ eae 
ee 4 ms gee ibe 1. eS | Roe ee en eS ee Papen AR Re eee eee kaa 
. : es Pe 2 7 aoe: sea Ween eet aa Nee See ee =) SNES a) oa 
SL RLS ast eS ae gn ee eee oT ES SO I ee ee tee ae en eer aera |) SS Se: eee 
ea a ee rem eaten Cn ‘ 
* ‘eae 
aj aaa 
Ree 
ee 
ass 
Ba 
Bay 
“Ne 
ae 
, La 
Sek Bias 
aie ed 
ar aes 
‘ing eee 
ie ial 
aes 
ery 
ae 
E Bes 
ee 
fs ONS 
Oe 
aa 
¢ or) net 
Rafe 3 
Bebe 
et i: 
. Pe 
Se 
fer is 
2 eee 
ete 
ee 
. ee 
en 
= ee 
auceer 
Wo 
7 aa 2 
We ™ 
: i 
Baa 
2 Aes Gore 
LS iow 
ee 
+ Sua 
Sed 
ies 
eae 
2 hee 
0 
Ries 
Ae erie 
yal 
af 
wees 
ES a 
Toe 
foe & 
“veces 
& ee ae 
‘GP 
1 
ito Wie 
¥ ph 
i ee 
Ste yea 
a ee 
Eesti 
hs 
of ieee 
an ‘te, 
’ ac ieee ™ P a ii ime. z = a leans 
7 4 Sana we ee ee ee ee Re 2 aR K bie OO bo es f i: BG et ogc en ee ak abe chee eS 
: aa) : ae ie \ Spe 4 Co a ke ate eee gpemreage: ge Ta ee pee vn Bo i ee ee Cpa See et a. a inl le aR ae 
: A es : RRS Cheng) | er eee ede ee SS RS SB eae eo ae ae Pe Be a ee hy OS a Rane 
: : SA SBE NY ERIC es i a mg (Ree saa ee. Bayh ie - ane eh Seta el See arti Re” cee aa 
: eet de ata ttrin aerate F, i, ag ‘ i; 25 ae = 5 5 Bh Sut ¥ eT CNS a halo tay i wy 
; % a eee ee i er) ees 5, es oe cep aa bas ER Bes ieee : Eos os ota es aes 
ne a Pee OS A ae ees eS Ms A oo eee wae ll a + La rie en mea sp. Nees i cate * See 


4 s - ‘ 
(gz) °°" 2e°et|9S"bzjzb'st; WA) **; UNS | Td | SWE |29°L j69€ a 96/16 0082 Szt 0082 sez | HI; Lit} WS N | GEL (09'S |S°LbS | Sebx3qG-9 | sv | 40H | 962 | eSl4d-OPS-O' fo) & 
(y) |” 28°88) b8°S2 22°28) WE Huq | UNS | 14 | SWk \Zbl (898 |*“ Ga 96/16 |OSEZ 061 (Szsz josz | HI} Li t| ws N | 249i |0S°8 Sips ebX™S-9 | dV | 40H | G62 | SOLV-OPS-O 88 hie © 
(y) |” /28°@8)48°S2\2z°2e) Wa ud | 4UNPS | 14 | SIL Zbl (89e a 96/16 (0Sb2 S6L (008z |09z HI} tit) Ws N 6&1 09°8 S*ibs “ebX4S-9 | 4IV | 40H | 962 | SELV-0bS-0 y ee oO : 
(z) |°** |@h"88/6z"€z/99°2b} WA | IO | Ug | [uy | Wig-1 |go"L |96p OZp9" | OEL/OOL 0SZZ \ObZ (00bE Oze | HI} Lb] Lk | wSi2z"Lh | SOL 0f"Z \2*62b S,ex%o-9 | div | 40H | p82 | 9WLV-08b-OSDI eho - te 
2 eh ZL"€E/99" 22/90" Lb W3 ‘| UPS | Id | ASL 9S°L (86h | O29" | OEL/OOL OSZ2 OhZ (0OPE Ooze | HI} L| L| WS/22°bh | OSL 082 |2°62b Sexo-9 | sv | 4OH | b8Z | 90Z28-08b-OSD tee 7 
ie Sy Zb°€€/99°22/8h 2s W3 | WO | UPS] Id | SL /GS°L |26b 02b9° | OEL/OOL |0SZZ (ObZ [00rE Ooze | HE} bk | bk | WS/Z2°Ek | OSE OE"2 [2°62b Siex%4S-9 | stv | 40H | 682 | 991E-08b-OSD thn [s) 
(z) "IZ eeiez"ee\2z'9p| WS | MO} UNS] Id | AS-L /9S°L |00S 0zb9" | O£L/001 |OSzz |Obz [OOvE Oz | HI} | bk | WSi\22°bk | GE (O8°2 \2°6lb Sex*4o-9 | stv | 40H | b8Zz | 9E1G-08b-OSD a 
(z) ZLeeie0ee\le"6b} WA | O| UPS! Id | AS-i 9S°L |86h | O29" | OEL/OOL |og2z Opz |00vE Oze | HI) L| Lk | WS\2Z2°bh | bSk [O&°2 \2°62b 518x%9-9 | sty | 40H | b8Z | SVLE-08b-OSD = 5 
(z) 1Zb°8\Z0°Szi6S Ob} WS | 10 | UNS! Id | ASL |GS°L |2hb | O29" | OEL/OOL OS22 [O12 [OOKE 682 | HI} it} ti! WN N | 291 (02°8 |2°6Zd Sex%o-9 | sv | 40H | GZ | 9029D-08b-0D sateas ; 
(z) ; ZL ££ /9b" 2z|b0"O W3 | WO | UNS] Id | ASL |bO'L [bob 0Zp9" | OFL/001 |os2z O12 (00vE 0sz | HI; tit) Ws N | SL |02°8 |2°62b Siexig 9 | 4¥ | 40H | Gl2 | 9819D-08P-0D ee oes 
(z) ZL “€€/20°8z/p9"se} WI | 340 | US| Id | UOG-L LOL [GE | OZH9" | OEL/OOL OG2Z \01Z j0OrE osz | HI; tit) WS N | €bh 02°8 (2°62b Sex%s-9 | sv | 40H | Gz | 9VLD-08b-0D ‘ e 
(z) | °° ease 20° 82/09" 8E | W3 | 0 / UNS] Id | ASL |99°L [Zeb | O29" | 28/08 |OGLZ S6L [OOKE 092 | HI; ti} tk} WN N | bb 08°2 \2°6lb Sex%s-9 | sv | 40H | G22 Gia-08r-0D °° P 
OT Faber Zh€€|z0°8z|p9"se} WS | 10 | US| Id | AS-L \89°L |zep 02v9" | 28/08 (0S22 |S6L (00rE 092 | HI; ti} tt} VN N | &bh (O8°2 |2°62b exs4s-9 | sv | 40H | Siz | SVLE-08b-09D Pre hese . w 
(z) ZL°€E/Z0°8Z|/9'Sf| WS | WO | UNS M4-d| Wek (62° [Of 02p9" | 28/08 (0S22 08L [00KE Ob | HI; t/t) WN N | Obt O82 O°ber SiexSib-g | stv | JOH | 82z | 9-ZEzZO-Gfr-0D °° 2 
ered. OSEE\EL"bz\ez ve) HZ | 10 | US id-“Td| SIL |9S°L |Z6E a 28/08 |00ZE |002 (O0bE osz | HI; ti} i} YN N | &bh \0€°2 (O' ber ex8ip-9 | stv | 40A | 612 | sBLV-SEb-OA * 
(y) 2€°€\26°12/62°62| WE 4G | UPS | 14 | SIL |0S"L [022 a 96/16 (0062 (Shi (0062 ost | HI; t/t) vs N | 9€L |09°8 [O°L9E SebX34G-h | 4tV | 40A | LBL | sWLV-O98-OA 7) 
(y) 2€°ee|18°61\249°08) Wa 4G | UPS | Id | UOR-L Gb "L |19z a 96/16 (092 (SEL (002 ost | HI; kit) Ws N | 9bL (09°8 (O°LgE Sepx*4o-b | tv | 40H | 982 | e8Z9-098-0 Ss 
(y) 24€°88\22° 2/9662; WI 4G | UNS [Td-d| WE bb k (292 a 96/16 (O92 SEL (002 os: | HI; tit! ws N | Sbb |09°8 (O° L9E SebxG-b | atv | 40H | 982 | Viv-O9t-O 
(yp) 9S°ZE|/89"bz\9S°62) WI ua | UPS | Wd | SIL |Zb°L [052 a 96/L6 |0SbZ |2ZZL (0022 O4t | HI; tit} vs N | 9bL \0b'S |b OVE Seexg-b | dv | 40H | 2/2 | Viv-OPt-O 3 
(x) | *'|pe°zelzn-eziggez| Wa | Ha | 49S | 14 | SIM \9o°L josz G | 96/t6 \osbz jozk joozz ost | HI; Lt} EL] vs} N/ ZbL log's je°e1e | Sex3io-p | aw | 40H | 6zz | gea-Oze-O 
(1) bz"ze\ch"€z\99°6z| Wa | HO | US| 14 | SWHL |z9°L |bbz G | 29/08 \ogpz iz1t joozz ost | HI} Lt} Lt] vs} N | Seb l00°2 \gele | Sex8qg-p | aw | 40H | blz | eBzV-Oze-O° t 
(1) pz"ze|18"2z\99"6z| WA | YO | “IOS | T4 | SWE \9Z°L |9ez a | 29/08 josez jool |oogsz get | HI} t|t| vs) N/| Zee j00°2 loves | Siex%ip-p | aw | 40H | 6zz | c8z0-06z-0°°°* s 
ASRS ae ses vodon edhe W3| 4G | Ug | 4 | SWE |z6°E \202 a 08 jogez |18 —o08z gol | HI} i | L| ws! WN bbe lgz'9 le'eez | S2ex%ep-p | ay | 40H | €zz | Lo-sez-O0 5 
~ 
00°01 00°21 saves sites: an W3 | 4YC| WS Td /| ASS (b8'L [c122ze a 28/08 (0081 |SZi (0061 S4t |HO; tit) Ww ZLL |00°S \0°EzE yeexe-zh| bry | seg | e6z2 | Sze-K'" < 
} 9S°1£/00°8t\Gz°6€; WA | | YS | Wd | SWrk \z9°L iG9e | 0¢1/001 $22 | HI} Lt] bk] OW) °"''| 22h [00°2 jO'See | S4ex3{p-9 | aw | 4oq | Z3L | z19e@-SAQ 
sve") "1 §8°08)21°92/69°0b| WA ug | UPS | 1d /| SWk 9b \40E | 16 O12 | HI tit] ov N | 2SL |09°8 |O°SEe SexS{p-9 | av | 40H | bbz | W-Set-wW9 °° 
ad **"118°08/00"98/18"92| WS ug | UPS | Td | Srl (9b 908 | 16 O12 | HI; tit! ov N | ZS |09°8 |O'SEee SexS4p-9 | stv | JOA | bbz | G‘W-Stt-Ag 
verses)" §8°08/21°92/6S°0b)| WA HG | UNS [Td-d| WEnk LLL be 0ze9° 08 061 HI; ti) bt] ov N | bbb |09°2 [OSE | SExSqb-9 | sv | 40H | BEz | Cla-O6I-PDV9 heen 
seers)" "*")18°08/00°9E/18°92; WH uO | UPS | Td-d)| WE-l (eS°t )90€ a 16 002 | HI; tit] ov N | 29h 0S°8 |O°See HExstp-9 | stv | 408A | bbz | £89 ‘ZE9-002-bAD' 4 
etch 18°O8|LE"S2|2e"2e Wa ug | UPS | Id | Sk (98°L |20e a 08 oot | HI; tit} ov N | GEL |00°2 \O'See exSp-9 | stv | JOH | BEZ | EB-S9I-PV9 = 
“*""*")80°8L) 18°08)6S°2z\2e°2Ze| WS ua S19, | Id | SIL (b6°L | 162 a 08 Ost | HI; tit} ov N | SEL |00°2 [OSE | S4ExSqp-9 | sv | JOH | BEZ | EB-OSI-bv9 
capi) saben Bice “7is ees Ww3 Wi 83 | WW | SWE (pL? [biz a oe joze2 sz ||" OOL | HI; Lit} ov N | SEL |00°Z |O°SZzz | %ExXStb-p | sv | 40H | GEz | EB-O0i-byP 
(z) | |89°v8/96"EZ/8z°2S| WS ud | UPS | Id | YOG-L Gel j9go | 0889" | 96/16 oog | HI} £ | | WS 88°ZL | LSE |00°9 jo"9zo | %px%o-9 40H | 08 | V-929-0S9 
(z) | °° |OwElPS"Sz\ee"0S| Wa ugq | ups Id | UOG-L GO°Z |Eg9 a 96/16 042 | HI} t/| Lk | WS pO'OL | 62k (00°9 [O'9z9 Yx4o-9 40H | 262 | cV-929-0S4 
(z) OS°EE/S2°6L LE'eh) WS yO | 4S | [Ul |OWO-L S9°L [0et G | 0€1/001 (092 | HI; tit)! vs N | 291 |09°8 |O°LZb oxg-9 4H (138 | GOrdL = 
(z) | °° (8S °88/S2°9z/96°2e) W3 ug | UPS {uy DIND-L |EL°L Zeb a 96/16 0s | HI; LiL} VS) N | 291 |00°8 (O'LZb oxg-9 40H | £12 | D-OLP-01 
(zg) |:""°|2g°eei22"08/€2° 28) WS ug | Ups Id | UOg-L [bel [ber Q | 0€1/001 0SZ | HI} L | Lk | WS\9E°OL | 29% [00°2 [O'Llb pxg-9 40H | 182 | 2040-0 ° make 
(z) | |9SE\Z9°6L LE°eb) Wa 4G | UPS | 14 | SWE (LZh Ob a 96/16 Ob | HI; tit) VS) N | 99% |00°8 |O°L2b xe 9 40H | £22 WOO "" cet 
(z) | °° |8S°8E/G2°2Zz\€0°9E; WE 4G | UPS | 14 | SWrl (92°k |bOP a 28/08 oe | HI; tit vs| N | 6bL |00°2 |O°LZb ox¢-9 40H | £42; 17? HOLPO tees 
(z) | °° (88° e/G2°22 €0°98) WS HG | UPS | 14 | SIL 89°L [8ze a 28/08 S@z | HI; L/L} VS N | 991 |00°2 (O°Lb pxo-9 — »¢ 8, « pepbeonegengess rig 
(z) a go" ee! “***"199°29) W3 ug | UNS | Id | UOR-t 96° (Llp a 96/16 Ob2 | HI; ti} ti) VS N | OSL |00°8 (O°Lzb oxg-9 40H | 612) uiH-Ole-O r 
(z) |" |AB" EE L9"9Z/S2"bb) WW uq | UPS | 1d!) AS Ci'Z SOD a 28/08 /061L Hi; tit! ws N | ObL |00°2 |O°LZp oxg-9 40H | 692 | GSL-OLP-O ° 83828 3 
ye he 29°€E\bb'9Z 96°0P| WS P23 | 4YPS | id | UOG-L HBL Sib a 28/08 |S2z HI) tit! WS N | 9bL (00°2 (O'LLb ox¢-9 40H | 692 | VEl-Olr-O 8 a in 
(z) | °° 99° LE/G0° 22, 24°6E) Wa ug | UPS | 14 | Srl (62° |bLE | OOSZ" | 28/08 /G2b HI; Lit] VS N | beh |08"2 \0°LOE 40H | 862 | V-OOE-OD = = = = Fe 
(z) | °° |99° LE)G2"e2 SESE) Wa uc | UPS | 14 | SIL /S8°L (892 a 28/08 Soh | HI} bib] VS) N | Leh |00°2 (0° LOE 40H | £62 | VOOE-O std 
(y) **"|99° LE/SL“EZ ES°8Z) IWS uG | UPS | Td | SIME [06°L [061 a 28/08 001 HI} Lit] Ws N | &bb |00°2 |6°00Z 0H | 262 | VOOZ-O °° CC ip 
(z) "| bb" 88\08°22'99°9) IWS P32 | UPS | Id | UOG-t BSL SSE a 28/08 G2Z | HI; Li ti Ws N | Obi (00°2 (O° llb bo Th. , Reeeeeegeienns : 
(z) | | bb 8E)OE*22\99°9b) IWS ug | UPS | Id | AS-k |06°L \zge a 28/08 /98h HI} tit] Ws) N | SEL 00°2 O'Llb 40H | 962 | GSBI-Q °C At ates i 
(p) | °° (99° bEi22°82 92° 1E| WS ua | YPS | 14 | SWE (60°2 (88t a 28/08 06 Hi; tit! ws N | &bt 00°2 6°00Z 40H | 292 | 4271-06-90 °° piers r 
(y) |" ** [08° LSB" Zz\pe"Sz) °° N | YPS | Td | SIL P02 PBL a 28/08 \06 Hi; tit! ws N | &bi 00°24 6°00z —— —<—<—-—  §- : 
(yp) | °° 9S" bEZ2°829z° LE) WS ug | Ys | Td | SW /Z1°2 081 a 28/08 $8 HI} ti} t| Ws N | 681 |0e"9 /0°88L Siti ase lll z 
(1) | °° /9S" b8\€8" 22 pe“8z) F N | “PS | 1d | SWrt (\20°2 (921 a 28/08 $8 Hi; tit) Ws N | 6&1 0€°9 O°88L 40H | £62 | 48-98-90 . 
(yp) | °° 9S" bElZ2"ez/ez" le) Wa ua | UPS | Td | SWt (89°2 PZ a 28/08 \$9 HI; tit! vs N | tek (08°9 jO°bLb oH | 902 | dzi-e-V 00 CC : 
—s. ‘whet een aches a N | “PS | 14 / SWh fo" = a 28/08 $9 1s |00e2 is HI; bit vel N | tet 08°9 jo ees 40H | 902 | 48-G9-y PR UOUNUOD 
= = Ss n Imizlo| @ 2° o ° 
pelglelelal ei) e) eal eiezie|ez|aele/el2] F)eleleleele| p eelegiiz| te lez): 
se a = ° a =] —2> +4 eg ant -= = . 
sa/e/F/2/5) 8) *] F | * | SE Figs] +B | os | 2/8] 2) § | 88) 2/8 > 5 512| § leml-3i se] 88 | 212 /e 
$3 / B 4 a= joo} 8 | Bo | */ 2)? . 1 2e0 Le ” S| p |? ®\-2! Sze as Bis 
a S e 2 i =3 s2 a 4 > ae od = S Zea = “s aor = = Zz 
@s|z ° S ike * -s4 a 3 rs a a S = |§= F =3 2 2 = 
#3 | 3 $ & iF§ (¢! $ | 33 <§ S| ow |e! * loz 25} ¢2 | 8 2 7300W ONY 
$3a/\f § 3 8 i$z/ =| ¢ ry s 2 | -wwko| & ¥e\ 2) 2) se | 5 2 34VN 3NIDN3 
s5>|¢2 af als; = r a| |= s3| ¢ = =? 
ge F4 = = = Guysnag | «= yo-eyey | (yo-oyey yd00x3) SOAIA -é . 73a 
> 490 Beceuesres 5 winwyxeyw jo "ON 2 
$6 | & | (suj—qesap) |—_— a SES ies a ad oe ae | 
§ suojsuewig Guess s0youngueg (‘q) RS ba 
uOReTEISU 1yBIOM SONILVY viva Wwu3Nn39 
¢ . we eeee f+ *) 
SAINIDNI LAVUIUIYV °S 6 a 
a 


‘ 


ty AE Se a ARO IT SIRE TS le Sa a ee ee 
' 

| 
| 
' 

ae: 
' 
; j 
i 

. 
i 
i 
| 
} 
| 
‘ f 

i 
ae ’ 


“pasoddo AyTe01V494 —Js0AQ, 

“AI BAIUN]-Js0quIOg— Ag 

“PAs BaS— IS 

“OU] SalJOssax0J0y SpuouTMIg—ug 
“Teang pur (9938—ds 

“Ald, OjouseW BTPHUDS—upg 

“OW T-OYNY pus ByHUNS—y-s 
“Ploy UINUTUINTS Gym [2039—VY§ 
“aaqea Arvjoy—oy "TeIpey —pey 
“uOKIefUl aInssalg— |g 

“y8ORH 10 UOtpeful auNssaig —4-d 


$2°€Z/S2°91 
$2°€2|00°02 


92‘ ve|6b°L1/89°ZE 
'"**"|28°€8/6b° 21/89 °ZE 
"**"\2b88/6b"b2| 29°9b 

OL" bE LS" bz EL bE 

OL ELS" bZ ELE 


Bulpuag—ueg 

“Teuondg—jWdo 

“VeYysUIB) pesys2AQ—HO 

“peoy MINUTUINye YylM WOst [9IN—YWN 

“au0ON—N 

*Al(] JOQINGUBD Jopqeyog-jaasep|—s~y 

“pinbry—bry “saoqootuy—fuy 
“sue 

494001 pue spol ysnd yy peay uj—Hy 

*pesoddo A]]e}U0z110 7] — s0}4 

“ques putH—OH 

“poyesuaduioo ainsseid ‘y80],4—¢-14 


we RR Re Re Rm Re Re Re Re em em Rm em em ee er ee eee 


SISSRGRSHSSSSRSRSRSS 


News 


en 


28/08 
48/08 


~o ore oonw 


~-o veh hod 


96/16 


28/08 
28/08 


0f1/001 
Spi/sit 


Spuisit 
SbL/SL 


OpL/Sih 
0€1/001 


se1/901 
oe1/001 


“Ald Aurey-oopag—yg 


01/001 
01/001 


losbe jcen 
0008 |ogz 
ooze |spz 
\00ZE 'obz 


“yeoly —W 


Whether shooting for the moon 
or pinpointing an ICBM 


the 


in 
Atlantic, success or failure 


is pushed. Hit or 
pon the reliability 


depends u 
onent parts, and 


already has been determined be- 


fore the button 


miss 


*40}0UT 9113901] —IN3 
“dig uvulasiy—stg 


“yutid puky pus 10401 912300[/q—HQ 
“ald Joouolg esdijoq—jog 


“poliqg— 


“divd s10,0Py [B}UIUNUOD—IIWD 
“di0g Yosog utoWeMy—sog 
“APqeYOS-feaswpy JO XIpusg]—Wg 
“diog uoQeRAy xIpusg—ueg 


*pueg—seg 


“unuTMnTy—nNyy 


“02 T-OMNY 91a9T]—"Tw 
*SaAd0[S UOJ! }SB) YIM UINUIUINTy¥—9Yy 


ossz 
oove 
ogsz 
O0ve 
ossz 
O0ve 
ossz 
OCrE 
0022 
0061 
0092 
0061 
Szst 
ossz 
osze 
ossz 
osze 
ossz 
osze 
ossz 
osze 
00st 
0082 
Slbl 
008 


60061 
0 10022 
60S8L 


2002 


Sb 
&b 


4 
ost 
00¢ 
SOE 
SOt 


~~ = 


0&2 
/08t 
ose | 
(SOE | 


TS \00zE \G0 


of men, comp 


Ce ee ee ee ee 


support equipment. 


—— CF OF GF OF SOLE SSO OL OLOR 


le 


has been 


pport of the Snark, 


Polaris, Thor, Titan, M 


and Qua 


issi 


ingenu- 
unusual 
d per- 


ign an 


inuteman, 
il programs. Hokanson 


its 


ty by solving new and 


air conditionin 


f 


ioning 


g des 


ormance requirements. 
te today for our latest 


tioning problem, let Hokanson 
solve it. Wri 


If you have a missile air condi- 
brochure. 


Reliability of Hokanson m 


support air condit 


proven in su 
also has demonstrated 


i 


“BUIySBO osBoyuBID 
uO payeooy, ase sped Sununopy—gy 
“VYBiom ouIdue dyofdMI0)— yy 
*Jo]IB}8 SapNJoU]—gy 
*auidue pedsvyouedns oqun]—zy 
“qgeys Jayjedoud 
pepuszxe Gym oUIZUa odA}-JoYysNg—jy_ 
“WOHafUl 148M GILM OOST—or 
“WOHIEfUl 198K YIM —¢ 
“WOLIAUT 194M YILA OOST—s 
“wor safUl 194M YIM OOF—z 
“qjRs0lle peuuBvUTUN JO} auIBUe sU0IG—» 


uj6uyz seM0} 
x549-81 


9x549-81 


9x98 


9x349-8L 


NNTOCTeSTOrToOTONnoTorrororTorTo 
BE OSBDOSDOHOBDODOOrRDOBDOODOWDODOO 


9x349-81 


o'osee | 4F9x3<9-81 
O'EZBL | 319x*49-6 


49 looses | ¥ox849-81 


o'osee 9x49-81 


jovosee | %#9x849-81 


o'osee 9x549-81 


O'osee | 4Fgx849-81 
O°EZBL | 89x%9-6 
0° L081 oxsig-2 


‘9 |o"posz | _ 9x%4o-81) 


74 9x%¢S-8h 


0°€9 Yeexte-p 
0°e9 VeexHe-p 


O'L9e | 8¢bx84o-p 
lO"L9e | Sebx84o-p 
joes | 8ex%ip-8 
is'1pe | Scpx3qg-9 
ig*tba | Sepx34g-9 


g ped! 
uihuz 10M0j/g peo 
ulbuyZ 40M0}| g poe 
uibuy 100}|g poo 
ujbu3Z 49M0}|g poe 


urbuz 48M0}|g pee 


(| usGuy s0M0}|g pee 


(8) ujbuz Jem0}|g poe 


aly 
diy 
atv 
atv 
atv 


ay 
atv 


ay 
av 


(0| usbuz s0M0}|g poe 


H-35 airline mobile air conditioner now 


Designers and manufacturers of the 
used throughout the world. 


, INC. 


ifornia 


AIR CONDITIONING 
C. G. HOKANSON COMPANY 
2140 Pontius Avenue 
Los Angeles 25. Cal 


“yyeys 
“JULIO [BIVIVA YPM UIBUE JaydoOoT]aF]—g¢ 
“uey Aq papooj—» 
“u0ly 
-eoydde 1aj4do. 
“@SVOYUBLO OY} YQLM PRBoQUT 
sessoq Bununou snoy Aq papa 
-0id SI SutuNoM odAy [BuIpNysuo] y—z 
*aSBoWUBl) 044 
}tM [B1F9}UI Sassoq Zurunow 4n0} 
ps peptaosd st Zuunow adA} wor Y—|_ 


SNOILVIAZu SEV 


9v3 ‘PV38101896 
SV38LI 1896 
ZV3IBLILE86 

£v3 ‘LW38101886° 
EVESLISbL 


LOgsi06p2 
13H69286 


ag-z) 


ay | pey 


atv 


(9| ulbuy somo}! g poe|dg-z) 


av 
av 
aw 


(8| usGuy s8M0}| g Pee|dg-z) 


ay 


(| uiBuy JeMOj|g P9e|dg-z) 


av 


atv 
aly 


ay 
av 
ay 
av 
aw 


(9) usbuy 4eM0}|g pee|dg-z) 


pey | bvO8l91226° 


pey ‘| 189819826 
pey 3H69896 
peg tva29296 


pey 


G1g-09t-OWl 
Viv-09e-OWl 
eGlV-0%s-OS 
s018-009 OA 
sGla-0rS-OA 


Circle 40 on Inquiry Card 


March 1960 


iles 


iss 


Aircraft & M 


ma 5) aes PU he | i ie eS ate) ee ee ae ll ve a, SNS aelabeee | aA Ba fn Yar ey) Pee a arg Ne ee Reed eres 
Re 2 iy aan : pee ap eke lo Pht: aes Ae 2 aie sa a ae Ligeie « Fada se eh |. oF ae i Beene aa 
Dice Se OS SE RE | A Serer ye Gee Beh seer en Se ee oo 
j 7 . ¢ ee 2a ee ay Sr eat a ey ee ee % es oes. PC el = 5 gccoat Mase LE aes cs -).Sayeee a 
. ae 2 ene Pay a OSS as pct SE a eee Weer eg Re av | ae eS es as % 
. - a ee ee ee ” Se . - —— - —— - — - me 48 :, 
a 
7 
ap 
‘ pak 
‘ees 
P pais ial .? ‘ Bana MRL = 
Pia Nae Les pai ad 5 ae zi 
es ne Be. oF 
Bs ek fae: ‘J Meee a. 
oes . ia Bee, 
ee oat at ow . . . . — Se a . . . ° gee 2 ie Pst Ree 
ss ee 31:7 SRSA AS: Bae: Pog aad A oo a 
ee aa a ce eae “ 
a . . . . . . . . . . . . . . . . AS. fv ges ‘4 a a ee nm o- Seo A sak 
rR aN a f as eR ‘ , \ 
ete Ae aie A a 6 2. 4 tae» ae ix 
cS Swe SS eimih gee oe Sieia ss ike Se ene Ci eee ee ie ae 
on ogee eh ae meet iia-iiat mittee -carindih ps igpaap ae wgp leprnatenierg ven ugh dia ag a a: bap hss is 4 ye: ay = ere ape 
i]s Siam 5s Ge ° es ie ie Nesp taal Beret 
IRE RE RE RE TED, SELES IRE REI be aaa mn 2 Awl a 
z= a oe. 0 s! «(0 @)s © °¢ 2-3 ..08 4 Vee & ns 6a bh eee aS ae oe ee. b Je £ 
7 ar ee kee a ee ee ee Oe eee ae a ee ae 1a AS ale ash 
: - 020992 2 2 2 @ ON @ - 5 o- “eee oD ice hs bie ay 
8 8: 383 2-8 68 8 NOS oN BB 3:8: ORE ae . @ . iif Rae 
SS: S38 $8 €£$ §$ 88 8 ‘e's ss: he i aes gg + i ee 
we aS Se ULCER RE SEE EK EB EK ES pa) et " f & a ee Beare 
© $:e:835 82:2 :3 8 By 82228. cee) Ae : io op ” 5 epee 
‘ t+ f+. .6e wo. © - 0 O90 N © OH Hm wm - Fy ieee : re ir oe eee 
i_: S ee ee se cs os a's 's: j e ee mk er i: aes 
: _ 55 SSF 883 8 BE F883 8s: me xF a : ae i es 
Sueee 2a °::: : 2S 2 a se ee ee ee ea . alin A Sei’: pee 
Wuwtt ww ce ae Nee Re ae i. ae Br ea 
a a a ae a wane . gern, te ae 
« “ ar) . - oa ° : > : : ‘ . : . ¢ = ‘ oat eae in f bos 
ot: - $22 * qpapae can tem 20 °as “apes Sar 'ee "oe “ae fen * 1 ei Petr ae aM at ae 
So Cees ht Sy Se Oe Role Se Be em & Bee is Pee eho... a ce 
@:>: @: ¢::% GaSe @ 636 @ Ce 6:6 36 @ : Bray oa Ni oN carr em ie 
(Og SU neal ad amie ee Oi a ee 2 ee UE bY Re spree > OA Be oot erie OTN Sxcptet\ | Sicha 
% ESSSS °: £:S: eeS (SE (SE EES SEE (E'S: Sas ae ee Gaied Sie ey 
soocf 3 2 oe . ec Ve ae oe 2:3:3:8:8: Breit 2 | Bes 2 ee Ye mea 
ARAADHA -_) AAD A A nN" HN HN ANH DAA A. ook s Meng haga Co lg ig 
eP My le ee. ee oe a. Rie t Cen ce) eae 
a i ee ema 2 wer x ° ; - . me ee - ascot ier’ +: = et Reed a i. a 
“ ae sinc Wel Pes Re 
cha ulerul®? chal =o te : eee tae te te te ‘ede 2 lee So ce fee * os TA aa 2 a ae 
0 SSG GE 6 3: G26 2 ESE SB SE Oe OE ES SS ee 7 ae Bare ae 
° ° ‘ ° ° 7 ° " ° * ae eae atoel Cattine 
20,.oE :: ; “ are ETE EI AM. Sates Sie aes 
é Se -: B-B: BES BB'S BS‘ BB'S E'S ‘SB 'B: “ee Ss ST oe oir nai aia ai teaae 
2eH25 |: DH wD: Q29 QA DA OH DH HDD: eas prewar a ee oe es 
ge be me ge, os > Coe ys es Gs Gs ee ts ot E> CR Bo. a a eo hi We oe J eat 2 
mmm me re me — Ae, a Riad 2a 
Es EY : ¥ ES RE EPS TE PN A OT eR Se ee SR Mest Sy tad” baie, 
33332 Ee 3 aes aa 05 
=3aa2 es ing \ Bae re 
reer]! - ae : ee : ee 
SSERR sz 28. 2888382 82222F 2° ss as | a 
o - - S9So wo - . ‘3 =f Ss - > & @- ec a 3 oe ae 
weenn ©8388 8: S28 8:18 :B: ious mS eR ee: [ant oe 5. ae ey Rite y 
" - : ; : ° a : : . re = aes,” 
rt 2 beets 
o: : - : = 3 4 } ; a ° <)itgt wey 
90000 00 € °F: 669 FFT ST OS ST ST 3S: BS aaa. eee 2a: 
EY Sete + we wo Wh 4 eee Me ity 3 ee ae F) ms) a Bo at ay Belg do 
. . ° . ‘ : * ‘ pe ale het 7 ee el oe ee 
as ineenshirasiaseiiveccip omnes ltt nips Sachaehsciaiiasginineeen tile ib eptastp eatin cabal rl ee ee | ‘ aa 431 
: 7 7. eo 0 mo wo. ge eevee “Saat 
: © 3: 3: B33 °:3°:3: ar le Tae al “ie Eee 
- & ‘2. 2S: ©ce ec Le 2: = 2 ae Py ee aye a Bite 
_— -e : ee ‘ce 8 ew: \ ae U8 occa Rs Wee 
: @ nt -- ee ee zs 7 Pea el es) ihe ne tS ae 
: Se “nol eee See ee ees i sue: Boni ee rag ate. 
a Te SE RO LE, AE DE IP Ay, Pee . We atts, A ea ey eats & . = 
: : oe - e - ; : Re >. a hel ese Cae Oe i ‘ie 
MSRM CEEEEE EEEEEE . aa ie 4 
: Rs&: NSS SR SK AK UK AN IR SSS _: bee Oe a ed Pete!) dane Ee. 
Seca : oes on ie ae ee ee es sae fe oa ey. oa Bae 
"SS SS SSS SSSSSSSSSSSSo SSoSoSoSHnS 3 Me Rriph ieee ih gee Ue ele > note was 
: :: $888 sss S8SS=s8=Sssses ‘SSSsesrs YS aoe bees ee 
: evs oo LS~ FOS HBDHDSDHOOSSTS ROHOHOHAS 3 49) wer ee Shes Oy 
. eee Shaheed ae pe id aan eer a 
: - : an Z oe ister ee 
ee eee “iy - ee Saved 
se eS ee Ss ese r=) a te... fue eee 
gases 82 2882 G22 288222222222 SEEEeEE8 I cmaay ete wig 
HIN FSF ESNS Aas ‘NARRRRRARARRRRERER R&S ie CV ten 4 Bea aiken eae oe 
IS LN | EN a Slee ae ieee ae TA Pee oe es ee ee — 
eee aaa Poe ras a ¥ ete. See an 
Ph) ea Sane ae ee 
je ae lis aan 5 he Ee 4 
a | sear aE ee ee - Peis 2 ee a a ‘eee 
ee ee ee ee : > ae 7 
Z gees 883 S8geeeses2aeseeeess eae sal 
SSi4t asa SSSS FBS SESR RSRASISSSSSseaea en | 
na AD nH -- . = er eS heh OS rr Se SF 2 of 
een EN See Se SATE ee | 
oe ef ee. eos =} eo By ese | 
; SSeS 88 8 = S82 = 8 8 8 SSSSSSFS3SE22 ek. 
BN FN NR) ANN NN ON UN NNN peach \ 2 
mw rJ-T-1-1-1-1-] [—¥-T.) i ae 
vo ggg8 S£3g2222SEScseeaseseses -— 
rere HK NRRARANAN Ae ENE NNR Bey oe 
ZIZIZ @2 XZ: LITE EE EBT ZT Ezz: po =. 
et ee - 
a ee haf os 
| —— se sah Revere mene ewes 2X = A vad baal 0X I : 
Le SE EE ENE NL AT Da LS er ES : 
aatec 223 8:0: aaa ae ae ae ce ae ce ce ec a: Po ite 
PHZGHH £2 A HR: GHA HA HH Hh 'H 3H 'H'H'H: apa 
- : Be 
were 6s eS a Paik: 
eS eee “ate 
o om © oreo PNONVSONONONONNE he how ya 
; SS3sse SFr Sxs2 ENRSSNS NSN SRO CSN ENENSN ae 
eee SER KNNKNNN NANA NNN NNN oem 
pte kn 
SSeooo S©S S&S S&S e880 82° 8S 8&8 S&S os S&S Ss Ss Ss Ss og 
SS83R S88 RF RF: SBR KR RR KR BB BR RK RK: “eee 
RRRGO O68 © 6) COO 6 6 6 6 OO O'S SS: a # Sage 
a eS Ea Ty ee RET ae ICR ; ‘ 
coe 8s 6 | 0 es 
seee ies 
. $8383 ae 
le bal le] oe oe so @ @_ I Berman 
ae er 
~ pe 
AG 
alae 
ee : : 
° a 7 te a 
2 ee bass es 
a 
es eee | be 
ae 
" a a re ae ae i 
eesb5 SS 2B SF s9 so sF9 oP s9sMe Os i 
S$S5S5°5S5 SS 3 Ss San Sun SauSa ‘ ‘ ae 
SSaze tz € ELEC SVEVEN EN EVES aa 
—— | $$$_$?@?_[_[_?_ a 
g70o-—-~ EF z 3 r  - eae ee Se ee eee 
: ss ee - @® {> goiee es fe a 
SBR22 aa & Nn: MN ON » Fo - Sa 
: Net EES EEA A Se ee tn etn te en a ac E sae os 
oa o fF unos Ee ee Ve < e 
a) ee i , # SRS ee ena 
ee 2 2 oe le eee Peis 
; z= *: * ae Be: AMSORAKHTION , ae 
oe ef ae oe Se ore ty ieee se 
1 3 : : : : . ’ ee a peer. 
i . rn ¢ tee : Kf : Bia rte a es ; 
ae > ° = ‘otks $ . : rs aS Paes 
Ras te er: S Set i tS ot phe ge: © am 
he a a > > : ri ee ° : : rd < ° < . 4 ae ee 
ee re 2 a Mab SAS tee Poot Oe ey lle eb a A 
26s eee ad : . a Pt . . ° ° 8 : x : : : 2. eealaamets 
$23 Soe = : mp she. Ge | ets? aris 8 8 ave. eee te es 
° + oe = . = », > . . . . e-« . . rs ‘ ° Pa 
_ & 4 ee 30 7. 
Be 
se 
A ae: 
129 ae 
aA «| 
os See 
ae 
ri Why eas 0 Re) are Wiig 2 S55 2 ae a 4 te as ilo ~ 4 goes es : ve PR Sen Le a OP See ee i [ee 
Avoeie . caer eee Rc * hese oS ee hee ae Sp = ee eed emis ole 2 Rg oe 
’ ae Eo $ Sie ten. ries Se eee We Me Bek a ay, cr kee Bei sch ete Le, Ps. ARs ag Ae | 


PE Se Ek See SBN EG EP Ong 9 SS RR ee at. SERS et DOLE ane ee nie nes acne ee 


| 
ENGINE PERFORMANCE COMPRESSOR | TURBINE 
So we aes Sa ee ere 2 EE Te ee ee ed Tees tL Aa PPO RN 
TAKE-OFF NORMAL MAX. CRUISING 2 Fa 
? OO OT OO | ——-—_———| © 3 
MAKE $ | 3 2 z 2 § 2 §\f pe bs 
J AND MODEL ais 4 S 4 4 = | eit ~ 
¢ eicigi¢ 3\/4\¢ siale 5 \6 ei siziéie 
g Sisi2|z 2|/2/28 e\/2/8 els Sle2el2iai2 
| -— S 6 6 3 = n — c ” c 
2 rake ob ees oe -1-= o|% s| 2 s 
2 | SIP ele Els lel lel Elslelel Elael#i|aelsizsi1313i38 . 
a ele@j/el/&l/ ele lel lé&el ele lel él] ele léelelz2) Elalz2ia 
| | 
UNITED STATES | 
i.” eee J-33-A-41| TJ | S | 5200| N | 12150 | 1.17! N | ’ | 4275 | N | 11500 | 1.141] N | Ce | Du | 4.35 | In 4 
3 eee saree T-56-A-1| TP | S | 726 | 3460 | 13820 | .542) 702 | 3094 13820 | .552| 702 | 3094 | 13820 | .552)P | A | 14 |9.25| Do | 4 | FT 
Bao Arakex, aoteeee ..501-D-13| TP | S | 726 | 3460 | 13820 | 542) 702 | 3094 | 13820 | .562) 145 | 1820 | 13820 .462}P | A | 14 | 9.46| Do | 4 | FT 
WD i lddusnaescaaks T-56-A-7, TP | S | 740 | 3755 | 13820 | .532| 718 | 3443 | 13820 | .542| 718 | 3443 | 13820) .542,P | A | 14 | 9.64| Do | 4 | FT 
Ts recitecaiil T-56-A-8} TP | S | 740 | 3755 | 13820 | .532| 718 | 3443 | 13820 | .542, 718 | 3443 | 13820 | .542}P | A | 14 | 9.64| Do | 4 | FT 
ee ee: T-56-A-9| TP | S | 726 | 3460 | 13820 | .542| 702 | 3094 13820| .552) 702 | 3094 | 13820| .5527}P | A | 14 |9.25| Do | 4 | FT 
ae coueas Bona _T-56-A-10W| TP | S 750 |4200''| 13820 |. . 718 | 3443 | 13820 | .542| 718 | 3443 | 13820 | .542;P | A_ | 14 | 9.64| Do | 4 | FT 
WR orev cesses ...7-63-A-1, TP | S Ne | 250| 2057/ .70| Ne | 212| 2057| .73| Ne | 212| 2057) .73|P | AC! 7 |6.40| In | 4 | In 
Rei T-63-A-3, TP | $ Ne | 250| 6022| .70| Ne | 212| 6022| .73| Ne | 212| 6022| .73|N |AC| 7 | 6.40| In | 4 | In 
a Ree GE 6. T-61-A-5| TP | S | 995 | 6102 | 10400 | .502| 853 | 5294 | 9900 | .522| 750 | 4770| 9450 | .842,SGP/A | 15 /|11.60/ Do | 5 | FT 
| 
i. ee 500-10, TJ) |....| 248| N .| 1.921] 235) ON SOF cb Oe Bet UG es N |Ce | 1 |4.25|/In | 1 |W 
12 eee Rae 502-10-C| TP | S 270 | 3200 | 1.00 240 | 3200 | 1.05 P |Ce | 1 |4.25|in | 2 | Ww 
Say 502-2) TP v:..| 430 | 6200 |. .72 | aa ae epee eee P |Ce | 1 | 6.50) In | 2 |W 
BG, geo cas oteeeet 502-10-MA| TP |...|......| 300 | 3400 | .92 | OL Sa 3 es ee epee ae RBS Ae eee eee 
| Sage pip 502-4, TP | S ....) 475 | 2300 | .71 | ie MR 5 eet Sete iepseny S peel tReet w Lt: 
i rrr SS en on oe OOD PSMME Ys aca dace coafses <oosdevaas P |Ce | 1 |.. in 
7 Sree Sate ap 360 | 3400 Ei Bb SUE Es ocn Becosvabees a3 P |Ce | 1 | 4.77/| In 
18 | Continental. XT-51-T-3 (Art 11)| TP | S 425 | 34800 | 982 | CAS 6 RRS Le Se Pere SpG| Ce 1 | 3.95 In 2 | In 
oii 320 (Palas), TJ 350 | 34000 | 1.181; 290) N | 31500 /1.10|...... aie Sate ses N |Ce | 1 | 3.90) in | 1 | In 
"Berean 324 (Arbizon) TJ |.....| 550 | N | 34500 1.12"; 435 | N | 32500 | 1.081)... ee as N |Ce | 2 | 5.00) in | 2 | In 
Ce ree ea sinkeee J-69-T-25| TJ 1025 | N | 21730 | 1.14"! 880| N | 20700 | 1.121 ” me BRE ver N |Ce | 1 | 3.80 RPE 
I eee a ace Meats: 5-69-T-29 TJ 1700 | N | 22000 | 1.10'| 1375 | N | 20790 | 1.091) eee, ee N |CA| 2 | 5.50 | FT 
23 354-12 TJ 11590; N |... 1.23!| 920) N |... "SS Bae take Belts: © fet oh... FA 
| 
24 | General Electric. . 5-79) TJ 15000 | N | 7684 | 15000 | N | 15000 | N [NN | A [17 |12.00 3 | FT 
2 5-93-3 TJ nN | N eee -..| N bey 
26 CJ-805-3) TJ 11200| N | 7684| .81!| 9500 | N .741| 8850 | N 73:)N | A | 47 (13.00; T | 3 | FT 
27 T-64-4 TP | S | 2570 | 1150 | .522| | 2230 i eee .|P | A | 14 |12.60 | Do ‘sie 
28 5-85-5 TJ | 3850 | N N N | N 8 |... 
| (aati pny 5-85-7 TJ 2450 ON | oN N atm 4 ¥ 
gain’ at is CF-700-1 TuF 4000 N | .69! 3770) N | 69! 3254) N 68 N | A | 8 | 
PEEL vcarsasbsceasaut CJ-805-23, TuF 16100 | N | .541 13700 | N | .611/13300 | N |...... 51) N | A | 17 (13.00) T 
32 Lycoming....... LTciF-1, TP |... 113| 960| 1700; .65| 100) 825| 1700) .67|....|......)...... ......|P | ac | 6 |6.00| Do | 2 | FB 
33 LTC4A-1 TP 190 | 1600 | 1320} .64 | 168/1325/ 1230; .68|.....|......J....... v.ee.| P [AC | 8 | 6.30] Do | 3 | FT 
| | | | | | 
34 Pratt & Whitney JT3C-2, TJ |S [13750 | N .95'| 9500 | N |... .77'| 8550 | N 7) N | A | 16 |13.00 | FT 
35 ........ JST3C-6| TJ | S$ 13500 | N 92! 9500, N |. :77!| 8100 | N 77) N | A | 16 |13.00 | FT 
BB | kccccccsavvavecesss SOME SP tO fae | & .79' 10000 | N | (77! 8500 | N 7.) N | A | 16 (13.00 | FT 
lL geerere = .... J73C-21, TJ |S (16900, N |... | 2.30", 9150) N | 82!) 8250 | N -821|N | A | 16 (13.00 | FT 
Mh Qwaevebiddlcose .. JT3D-1| TuF) S 17000 | N | .52'|14500 | N | .51! 12500 N 4 .50! N A | | } FT 
39 ids vada PT2G-6 TP |S | 1375 | 6950 | 1000 | .55' 1250 5150 977 163! 1125 | 4120| 955 | .67!/P | A | 13 | 6.70| FT 
ME i rracooteters ....PT2G-7| TP | S| 1375 | 6950 | 1000 | .55'| 1250 | 5150 | 977) .63!| 1150 | 4380| 960 | .6611P | A | 13 | 6.70| FT 
4 ee - les a ae .821 10000 | N |... .77!| 8500 | N 77 N | A | 16 |13.00 | FT | 
42 secriecsensiernse Se SS feel Bt. .59! 14500 | N | 56113050 | N 551) N | A | 15 | FT | 
43 cevteeeveeecesess ST3D-3} TuF} S |18000| N |.......] .640/16400) NN | 62! 14800 | N 51) N | A | 15 | FT 
MOT Kisleataieivedesh JT3D-4) TuF| S 18000 | N 15000 | N | oN IN [A | 15 | | FT 
4 panes ... ST4A-3) TJ | S 15800 | N .781 12500 | N ‘...., .741/11450 | N 74) N | A | 15 |12.00 | FT 
MD) sed poanceueteea: JT4A-5 TJ |S (15800) N .78' 12500, N |... .741 11450 | N 74) N | A | 15 |12.00 | FT 
MET -tecuiceeweibetad .... JT4A-9 TJ |S  /16800 | N 81113500 | N |.......| .75!11850 | N 741) N | A | 15 (12.00 | FT 
YBa cease is .... ST4A-10/ T) | S 16800 | N 81" 13600 | N |.......| .751/11850 | N 74|N | A | 15 |12.00 | FT 
ea ..... ST4A-11) TH |S |17500 | NN 41 14900 Nj...) 778 13800) N .751| N | A | 15 |12.00 | FT 
|) areenetes .... ST4A-12, TJ |S |17500| N -841 14900 | N .....| .772.13800 | N .75!|N | A | 15 |12.00 | FT 
Rages JT4A-28 Ti |S (24500) N 2.15! 14300 | N | 1791 12900 | N 771) N | A | 15 |12.00 | FT 
Ms Wask tio tear .... ST4A-29 TJ |S (26500) N | 2.20! 14300 | N | (79112900 | N 77) N | A | 18 |12.00) FT |e. 
Ty Hecmres iene’ .... STI2A-5| TH | S| 3000) N 96! 2570 «ON | (912) 2310 | N 90/N | A | 9 er | 
Rae Mea JTI2A-7,T) |S | 3300) N _.| 1.00") 2650 N | 921) 2385 | N 90!)N | A | 9 FT | . 
55 Re esiasevcehe JSTI2A-21, TJ |S | 4025 | N | 2.421) 2350 | N -93!| 2110 | N 92:)N |A | 9 FT 
| | 
86 | Soler............ YT-62-S-2 TP | i 55 | 4045 | 1.302)... Ps pepo te eee STE OL .. 
57 Westinghouse J-34-WE-36 TJ | 3400 | N wa kh ARS. 4 “e N ae ee, a, : Ba Re ae 
58 J-34-WE-46| TJ | 3400 | N | N | N N A 4” 2 ae Se = 
59 veeeve es deG4-WE-2) TI | | 6000 | N N | N |N |A 
60 eae XJ-81 TJ (1740) ON | N | N N/A 
61 Wright..............4-65-W-5 TJ |S | 7220) N | 8300| .92! 6400; N | 8000 | OS GES ee N |A | 13 FT | 2 |-FT 
62 re aceeete ta ....J-65-W-7/ TJ |S | 7800; N | 8300| .91'| 6870; N | 8000| 88! oe eae N\A /|13 FT 
ORD! 2.. vonscastageien J-65-W-16 TJ |S | 7700) N | 8300| .92'| 6780; N | 8030, .90') 20) N fo. fll, N |A | 13 Le ee 
GRY hec.ccsveseuen J-65-W-18, TJ | S ‘te @ ob 2.20'| 6470) N | sj See _ ah ei) PE we Bw eee gp een eee 
| 
FRANCE | 
65 | Dassault................ R-7| TJ 3110 | N | 11800 | 1.75") 2760 | N | 11200 1.041)... Ren es a. eg Oe oe Rae ieee 2 
| | } | | | 
66 Hispano-Suiza. _HS-Nene 105 TJ 5100 | N | 12500 | 1.00'| 4620 N = 12200 | 4050 | N | 11800 N | Ce 4.40|/ FT | 1 |..... 
67 Sa HS-Tay 250, TJ 6280 | N | 11000 | 1.06 N | N N |Ce |.....) 4.28) FT | 14 |..... 
2 eae rae ot HS-Verdon 350, TJ |.....| 7720 N | 11100 | 1.10' 6834 N 10800 ..| 6172 | N | 10500 N | Ce |.....) 4.96, T |] 1 |... 
5 NRE eter HS-R-800 TJ |.....| 2645 | N | oN N N A FT | 1 
70 vececeesees MS=004] TI 3306 | N | 12000 | 1.08! 3000 | N | 1.071| 2645 | N | 11250).....)N |A | 7 FT | 1 
| | 
71 | S.N.E.C.M.A.. .. Atar E-5| TJ | 8180 N | 8400 | 1.05' 6570| N | 8050 1.017 5740| N | 7859 | 1.00) N | A | 8 | 4.80 | i oe 
72 .... Atar G-2, G-3) TJ 9730 | N | 8400 | 2.05' 7500, N 8400 | 1.11" 5070, N | 7850 | 1.08!)N | A | 8 | 4.80 | Be Scgs 
_ Atar 8 TJ 9730, N | 8400| .98' 7400| N | 8150 .941 6850) N | 8000| .93!|N |A | 9 | 5.20| 2S es 
74 | Atar 9| TJ 13250 | N | 8400 | 2.071| 94c0| N | 8400 1.01'| 6520; N | 8000| .971|N |A | 9 | 5.20 “2 ey 
78 | Atar 9-C,9-D| TJ |... |13250 | N | 8400 2.071 11900 N | 8400 1.69" 7500, N | 8180) 97) N [A | 8 | 5.70)..........)..... 
' | ! ! | | 
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1960 ....GAS TURBINE ENGINES 


COMBUSTION IGNITION | LUBRI- MAKE OF OVERALL DRY 
CHAMBERS FUEL SYSTEM SYSTEM | CATION COMPONENT PARTS DIMENSIONS WEIGHT 
§ ss 2 s Length (in.) = 
s 2 ‘a 
g s oe & |e El. | 
— s [7 
mE) 3 «iselc|s | 2/2 : s| sii? |? |. 
s oie] si} BlZ| Be sli Zle1218 Sie] ©] &1 2/28/1818 
elgyliaigié!| #1 it fs iss18|=128 |s2 Elsitigél §| <8] 8 |§/24/§ 
© = 3 3 a oS 6 Z ee $s 3| - — o St | = Ee s 2 ss = 64 <1 3 
FI/S{/ELElssS/2 1) §F Mee) el) elazl 21218131 ¢ | e8| 28) 2 |se|Zei% 
. 3 pon . . oo 4 os . . a r=} eo =e se =t st e 
§/2\2) 2/2/25] 2 /s & (|g8}2)/F|\ 24 \|2@/8 1/5 )S |S | & | 35) 55] = | sé) 58/5 
UNITED STATES 
en Tees Vette ie 1|N |M_|N | JP-4 1] 1 2.0 
Cn 8 |ss |TF | 2| 1 | HM |N | JP-4 1| 2 3.6 S:3 um 
Cn 8 | SS | TF 2; 1 HM | N | AK 1} 2 3.4 42.5 | 1756 
Cn 8 |sS | TF ais HM | N | JP-4 rie 2.8 42.0 | 1848 
Cn 8 | SS | TF 2) 1 HM | N | JP-5 1| 2 2.8 42.0 | 1852 
Cn 8 |SS | TF 5 HM | N | JP-4 23-2 3.6 42.0 | 1679 
Cn 8 |SS | TF Be HM | N | JP-4,JP-5 1/2 2.8 42.5 | 1845 
Cn 1 |sSs | RF | 2} 1 | HM|N 1| 1 1.2 18.9 | 110 
Cn aL wis etek. HM | N | JP-4 1) 1 1.2 18.9| 95 
Cn 7 | 88 | TF aT 3 HM | N | JP-4 1] 2 3.2 45.0 | 2240 
cy | 2/88 |TF | 3/...... M |N|GDekKsP-4 | 1/ 2 210 
Cy ¢ Lae FES: M | N | G,De,K,JP-4 1| 2 ‘24.3'| 330 
Cy ¢. | [Te ha... M |N | G,DeKJP-4 |....| 2 24.0 | 380 
Cy Sy Sak 2a eee M | N | G,De,K,JP-4 1| 2 24.3) 325 
Cy 2138 | | ti...... M |N | G,DeKJP-4 |...) 2 25.5 | 325 
Cy a Sek ee RP M N | G,De,K,JP-4 1} 2 24.3| 325 
Be is 2 |ss | TF WT. .ccetareet N | G,De,K,JP-4 +o.5 24.3 290 
An 1 | NS 1 Pa mM |N | GkJP-4 2 
An 1 | NS Olen M |N | GKJP-4 2 =| = 
An . Sea ee ie SO Se ey. 2 15.9 | 214 
An e dvaast 1| N HM | N | JP-4 i 22.3| 364 
An Be ee a 1s Bt ALD Ree ee cs 22°3| 335 
An Poppe p PPM poe N | JP-4 1| 2 22.3 | 275 
Ca | 10 | 8A | OF |....|...... ” Rika or ees 1 36.0 | 3200 
lag ben lee tah ete te pa sl ebay laace'l ve lam | oan’ | we | asl deere’ dance’ | gare’ | gaan’ | aiep: 
An Tala Ean ate HM | N | JP-5 12 ip = 
Bapek © [os evalere ne Diegeaiesats ekogonwe , ere ere ae ees eee. Ri eres (OPS ereee Deere rep Sel y) Se) 20.2 | 625 
wees 1 | bo ERS Pe rere sane rr: oy ae ee Ae ey ees 17.7 | 325 
ote 1 | cds Bees | BS ae eee res eee, pas Otay Bere 33.0 | 585 
Cn «10 | SA | OF | 1) N | HM | NN | K,JP-4,JP-5 ai 8 53.0 | 3825 
An | 1/88 |RF | 1| (4) | HM | NN | JP4 | 2 23.0 | 530 
An 1 |SS | RF | 1) (@) | HM | | JP-4 14| 2 24.2 | 695 
Cn gee, Dey HM | N | JP-4 6| 2 
Cn og apes DF | 1 HM | N | JP-4, JP-5 6| 2 
Cn 8 BE & Se HM | N | JP-4, JP-5 6| 2 
Cn 8 DOF | 1| 1 | HM | Y | JP-4 6| 2 
Cn a DF | 1| 1 | HM | Y | JP-4,JP-5 6| 2 
Cn a DF | 1| 1 | HM |N | JP-4 1| 2 
Cn & /DF | 1/1 | HM | N | JP-4 1| 2 
Cn lp ey Ot, HM | N | JP-4,JP-5 6| 2 
Cn 6 Se ae HM | N | JP-4 Te eS RRs 
Cn if ce eS eae HM | N | JP-4,JP-5 6| 2 
Cn ei GS ee HM | N | JP-4 SRE we BS PS PRRS Sei Lecvhiety yratad Ml Se ae See PY bet 
Cn é 2 my @ ae HM | N | JP-4,5P-5 6| 2 
Cn 6 hah ye HM | N | JP-4,5P-5 6| 2 
Cn | 8 DF | 1/......| HM | N | JP-4,JP-5 6| 2 
Cn | 8 t ae 1 ee HM | N | JP-4,5P-5 6| 2 
Cn | 8 Ae @ & Oe HM | N | JP-4,5P-5 6| 2 
Cn 6 | DF th HM | N | JP=4,JP-5 6| 2 
Cn 8 DF | 1| 1 | HM/Y | JP4 6| 2 
Cn 8 /OF | 1| 1 | HM |Y | JP-4 6| 2 
Cn 8 | 7 84. 3s. HM | N | JP-4,5P-5 1| 2 
Cn : ea Pe HM | N 1| 2 
Cn Paes me) Ot SE. eases rag 2 
An 1 |ss |oOF | 1| W i..... N 6| 1 
pS ee onl OF 2 
An Be eae lage oe 3 
An | ge BES HORE 
y eee OP 4... Hos.. eeet ee PRE) x22 CIS deaetacoainge ib 
An 1 |ss |oF | 2| N SN a asgaced "NOR nh Pasian Se Sea bere 
An + (oe tee 1 80 ee 1 bee 36 | 2 
An Bi wi eis Bi a Se ee: EE a Se ae eee 
An Bi ow: See Bi ak S aoeeh ee BO 2 PGES. Hoes 
FRANCE | 
te cscs. Eee so es to 1: 1. eS ai ak SS 6 | 20.5) 750)...... 65 iS 
Cy 9 see H W bv ivciwnaenet dss 8 a. Soren wee 49.5 | 160 
Cy 9 Bi Ai. A CS See ae Tis: & pees ot $0.0 | 1973 | 7 
Cy me fee o's O55... 0G POR Basen, Meveceues a gS RRB AS HSE Coen ee aR Ni einai 50.0 | 2072 |... | 68 ' 
pees > 8s Hotes Pt {ae eee Bear a ek a7) ore | 
eS care in hee nts 2 
“MG Bee, Sole al Be deepest s: oh 2 Seine 
An | 2 , Pe DC OP Wins caveeuntcees 2 33.4/ 230)... 73 
An | 20 gee oe ee eS eee 2 33.4 
yas oes eres [ee (baer 2 40.0 | 2900 || | 75 
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@ GAS TURBINES ®@ 


GAS TURBINE 


~— PERFORMANCE | COMPRESSOR TURBINE 
— — | | 
| TAKE-OFF NORMAL MAX. CRUISING 2 
| ia ce san ~ 3 ee ae ae ee, ” hz c 2 . 
a | 
MAKE $3 2 § | 2 § - §\2 Ye 
ee AND MODEL «| = S |< S = | et £ e 
3 te siale a\gi\¢ si\agle 516 $s \2\sie2 
— pal an 2 os a < = bod = 
2 Tisis|4 Ziel ® §\i.| 3% 8 | a 
2 SIP El el Els el Fel ELE El ElLEL Tle al sl 2 lel el 3 
5 SPigsif#isisiéi#tiéi & elel/|é&é|& | @ |ElF 2 / EE || 2/ 8 
! 
AIRCRAFT PROPULSION TYPE—concluded 
FRANCE—Continued 
1 | Turbomeca........Marbore Vij TJ | 1058 | N_ | 21500 | 1.12") 926) N save} SeBE*I DS Biss eees N | Ce | 1 | 3.84 1 ° 
2 : ..Bastan Ii) TP | 146 740 | 33500 -70? | 146 | 6982 | 33500 767)... ...| CA 2 | 5.45 |. @ iiaeve 
3 .. .Astazou) TP | 88 420 | 43000 -672; 85 370 | 43000 762) = CA 2 5.81 3 ° 
4 . Gourdon il) TJ | 1411 N 21500 | 1.00' | 1191 N oa -98!| 1140 N 99! N CA 2 5.00 }. Reasae 
ia * guaikewssckanmins ..Palas| TJ 352 N 34000 | 1.17'| 285 N 1.13). N oer Ce 1 3.95 1 
| ore Marbore Ti Tj 880 N 22600 | 1.08'| 710 N 1.09!| 120 N N Ce 1 3.85 |. : al eee 
TE. gacewerntebtigans chs Gabizo| Ts | 2420 | WN 17500 | 1.06'| 2000 | N 1.00! ‘ N N Ce 1 5.20 H Siaépe 
GREAT BRITAIN 
8 | Blackburn...........Palas 600| TJ | $ 390 | N 35000 | 1.20'| 340 N 33000 | 1.14", 365) N 34000 | 1.171, N Ce 1 | 4.12) In 1 | In 
9 | Bristol-Siddeley....... Viper 8) TJ 1750 N 1.07! N 547 | N | 1.281) N a 7 | 4.05 | Cl 1 | FT 
10 - ca Viper 9) TJ 1900 N 1.12! N 580 N | 1.33") N A 7 | 4.26 | Cl 1 | FT 
NN .. Viper 11) TJ 2500 N 1.04! N 750 N | 1.25!) N a 7 | 4.37 | Pn 1 | FT 
12 ... Viper 12) TJ 2700 | WN 1.08! N 820 N 1.30!| N a 7 | 4.47 | Pn . tae 
13 Orpheus Mk. 701; TJ 4700 N 1.06! oe ree 1670 N 1.33'| N Aa 7 | 4.39 FT 1 | FT 
4 . Orpheus Mk. 803) TJ 5000 N 1.08! —CU ee 1680 N 1.341) N A 7 | 4.38 | FT 1 FT 
15 .Orpheus Mk. 100) TJ it eer 96! N 1380 N 1.241) N A 7 | 4.39 | FT 1 FT 
16 .. Orpheus 12) TJ 8170 N 1.62! N 2280 | N 1.25! N im) wcand Eee: oa Mettubs Bathe 
17 . Sapphire Mk. 100 Series| TJ 8200 | N .87! a  (Eiediee 2280 | N 1.05!| N a 13 | 7.49 | Fp 2 | FT 
18 ; Sapphire Mk. 200) TJ \11000 | N 88! aD | Wieden 3160 N 1.08!| N a 13 | 7.49 | Fp 2 | FT 
19 ‘ Sapphire Mk. 205 (Sa7R)) TJ 12230 | WN i...... 1.38! N vet N N A 13 | 7.49 | Fp 2 |fT 
C—O eer Olympus Mk. 104) TJ |13000 - ee Rite N eted ae N N i ae ee ER MOE aoa 
21 201; TJ 17000 N N er | N Pe Ben cuines <3 at Pe we 
22 _Olympus) TJ LL 2 a ae 2 eee ee lr |N i SE Se ae Naess 
rn? ssteeul BE-58) TuF 14500 a Bivedeys 57! eS 3750 |) See -80!| N 7 Se a Oe =n 
24 ..Double Mamba ASMD-8| TP 730 | 3600 |....... - 662). . 275 | 2100 .667| P o 11 5.80 | Fp 3 FT 
25 Proteus 765 | TP 1260 | 3910 -602).. 380 | 2197 487, P CA | 13 | 7.20 | FT 4 |\FfT 
26 | de Havilland. Gyron Jr.DGJ-1| TJ |.....| 7000 | N |....... — ss N fae erie) One N ‘ atiles ; 1 A : ae SEES. FERED. eS a ae 
27 ; ee a DGJ-10' TJ |.....|10000 | N os ' ci N ae SA Se N a ‘ N 7 Sa eee pees, eee inex 
28 , Goblin 35) TJ | S$ 3500 | N 10750 | 1.19'| 2320 N 9500 | 1.16'| 3000 | N 10250 | 1.16!| N Ce 1 | 3.67 | In 1 | FT 
2 -. Ghost Mk. 106, TJ) |S 5300 | N hens 1.19!| 4480 | WN : S| ee 3 cela } N Ce 1 yas & ee Soe 
30 ..Gnome P-1000| TP |...... 144 | 1000 | 20000 | .672| 130 | 900 | 19000 | .70?} 120 | 800 | 17000 ~— He | A oes ON, een ee 
31 | Napier ..Eland N. El. 3) TP | S$ 500 | 2805 | 12500 .672| 420 | 2180 | 12000 .712| 355 | 1710 | 11500 -762) P a 105 | 7.006 FT 3 \ FT 
32 wes .. Eland N. E1.6| TP | S$ 700 | 3230 | 12500 .617| 625 | 2670 | 12000 .637| 590 | 2420 | 11750 .657| P A 10 | 7.00) FT |... ee 
33 -Eland N.E1.7| TP |... 650 | 3250 | 12500 .617| 625 | 2900 | 12500 .637, 550 | 2600 | 12000 .637| P A 105 | 7.008 FT é 
4 Eland 604, TP | S$ 700 | 3230 | 12500 .617| 625 | 2670 | 12000 .637| 590 | 2420 | 11750 -667| P A 1 | 7.00 | FT m 
35 ..,. Eland 608, TP | S$ 700 | 3230 | 12500 .617| 665 | 2930 | 12260 .627| 625 | 2670 | 12000 .637| P a 1 | 7.00 | FT ‘ 
36 ..Eland E. 2118| TP | S 555 | 3500 | 12500 .647| 515 | 2860 | 12500 .687| 505 | 2650 | 12500 687, RG | A 1 | 7.00 | FT P 
7 Eland E. 228A8| TP | S 545 | 3230 | 12500 -627| 6505 | 2670 | 12500 .657| +495 | 2460 | 12500 -677)....., A WD b.ce TOU he...) cc 
38 semiedie Avon RA24,RA24R| TJ |S (11250 7 ae  Beegae eek N Ns N ae ee See Reo ee een 
39 Avon RA 28) TJ | S$ 10000 Ree .86! N - N ei N le Ree ee FY a ES, Sees 
40 . Aven RA 28' TJ |S /|10500 rE 77 N P N aati & N i ee See In 2 | FT 
| “Dart RDa 10| TP | $ 670 | 2660 | 15000 642) soton 585 | 2100 | 14500 -662, P Ce De Beaded In 3 (FT 
| eee Dart RDall| TP |S 655 | 2100 | 15000 SS Se eee 570 | 1820 | 14500 .702| P Ce anise = ew 
AE CRE Se « Dart21, TP |S 430 | 1950 | 15000 612) | 315 | 1575 | 14200 .667| P Ce . ee In nae ie - 
ee ERS. .. Dart 606) TP | S 365 | 1400 | 14500 .73 295 | 1120 | 13800 872) P Ce 2 | 5.50 | In 2 \FT 
 } NR ee Dart 510 TP | S$ 370 | 1600 | 14500 [ Se Sere Soe ere 300 | 1365 | 14000 .792, P Ce 2 | 5.50 | In 2 | tt 
SEE © walne6,dnre ... Dart 511, TP | S$ 370 | 1600 | 14500 0 ER ee ee Sa 300 | 1460 | 14200 .772| P Ce 2 | 5.50 | In 2 |fT 
en “wiwnsses ..Dart 620, TP | S 495 | 1700 | 15000 70? | ee See 295 | 1720 14400 .712) P Ce 2 | 5.75 | In 3 | FT 
48 Dart 525 TP | S$ 500 | 1800 | 15000 68? | = 440 | 1650 14400 -702| P Ce 2 | 5.75 | In 3 | FT 
49 .. Dart 526, 527, ot 629, TP |S 505 | 1910 | 15000 | .662 x Se 445 | 1750 | 14400 | .68?| P Ce 2 | 5.60 | In 3 | FT a 
50 Bie TJ S$ 2010 N : | es nil hes N 7 ‘ SS Se ee oes eee re 
51 P Tyne RTy1 TP |S 1265 | 4795 | 15250 .492 . \ aere < daniel , P A .|13.00 |..... 
(, eee Tyne RTy 11 TPS 1290 | 4885 | 15250 .472 wen 1080 | 4455 | 14100 .472) P ey SER Ae SE 2 Soe 
53 ..RB 141, TJ | S$ |14200 N : | N : N N gt SS Se, a ae, ee 
5 Bee ae RB 145) TJ |S | 2750| N N ee “aS Ge mee ores i: 
SS are Conway RCo1l| TJ |S /17250 N , N F N | ee ee eee ae 
a.” sseegeihesd Conway RCo 12) TJ |S (17500 N 9985 75) |14625 N -71'\11600 | N .70'| N a 9 |14.00 | Pn pe 
Sermo Conway RCo 15} TJ) |S (18500) N ks F nS N ee! Pe N “s eS Se ee Be 
ee’ «sesesecepiutan Avon RB 146) TJ ...|13220 | WN N N i Ae ES A ee Be 
ME ) ctuvestdetenneneaeerie RB 163) TJ 10100 | N .... oe See N N a 
ABBREVIATIONS hydraulic clutch for helicopter An— Annular. Cy—Cylindrical. 
application. AP—Auxilliary power unit. DD— Direct drive. 
1 5 Poe ad per hour per pound of thrust. 9—Air horsepower. AR—Air Research Co. De— Diesel fuel. 
—Pound per horsepower per hour. 10—Main compressor only; four stage AS—Air supply. DF—Direct flow. 
HE Ne per hour. auxilliary compressor, 1.80. Ba—Ball. Di—Dependent upon installation. 
4—Included in main pump. 11—Based on water/alcohol augmenta- Ben— Bendix. Do— Dovetail. 
5—Main compressor -~ nine stage tion. BS—  ~ acres Dow— Dowty. 
auxilliary compressor for heli- A—Axial. C—Coupl Du—Dual entry. 
copter rotor tip jets. Ac—Air compressor. caA—C ~~ and axial. Ecl—Eclipse. 


6—Main a ay A only; auxilliary 


compressor, 4.50 Al—Air impingement. Ce—Centrifugal. FA—Furnished by airframe manufacturer. 
7—Pound per equivalent shaft horse- AK—Aviation kerosene. CE—Chandler-Evans Co. FB—Fir tree and ball. 

power per hour. A-M—Aircraft auxilliary power unit or Ci—Clamp. FD—Fir tree and dovetail. 
8—Gas turbine with rear drive and marine. Cn—Cannular. Fp—Fir tree and pin. 
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AC—Axial centrifugal. 


Ce—Ceco. 
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Ei—Eastern Industries. 
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Arrangement 
No. Used 
Material 


ENGINES — continued 


COMBUSTION 


FUEL SYSTEM 
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HE—High energy. 
HM— Hvdro-mechanical. 
HME— Hydraulic, mechanical and elec- 


HP—Hydro-pneumatic. 
HS—Hamilton-Standard. 
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FP— Furnished by propellcrmanufacturer. 
FrT—Free turbine. 


Gov—Government furnished equipment. 
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IP-1 
1P-1 
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JH—Jack and Heintz. 
K—Kerosene. 
Luc—Lucas. 

M— Mechanical. 
N—None. 
Ne—Negligible. 
NS—Nimonic sheet. 
P—Planetary. 
Par—Parker. 
Pes—Pesco. 
Ple—Plessey. 
Pm—Pneumatic. 
Pn—Pin. 

PT—Pesco or Thompson. - 
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No. of Ignitors 
Type of ignitor 
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@ GAS TURBINES @ 


LUBRI- MAKE OF OVERALL DRY 
CATION COMPONENT PARTS DIMENSIONS WEIGHT 
i= 
Z x Length (in.) > a 
éi% Pummaceancr SF aves 
+4 3 .- & 5 
22 e 2 2\si\é eile 
|S ra é & * ae. 2)% 5- 2 
& |=c Bis E S| 8 | 2 185)245)5 
ed or . 3s e € é 4 ss ao js =| lz 
a =i 8 5 & = ba os | 25 ; |e2| Ze 
— | 33 5 € 2 = $|/22\/22| 8 |28\/28/ 2 
4j}24#1'4/8/|8 | S| 2 | Sa) 35 | = | sé /SE/5 
AIRCRAFT PROPULSION TYPE—concluded 
FRANCE—Continued 
iguas Awgee dele das coli obadclebathcdnscet> Biss caskemnieea 55.2 . Aa 
EGP LORD tere Sete! werent Skea REE Oe ee 60.0 4 PS 
ee FPL oe See Ree eee eae Sete 70.8 408 |.:.... 
SE S64 Sel dies diac 6 hc-cBiediha sie g6bb ete s Caneel Mek 74.2 376 |...... 
Pais, Sere I epee, LS Pe, Bee ee ea 47.0 . } ee 
TR AS Ssh SE EE eet PE Fee 62.0 ee 
5 ee boo fice Sa Ob e U SRSA SS hes CU eines Oise ae aaee 82.0 _ | eae 
GREAT BRITAIN 
a Rot | Luc | N 43.8) 30.0); 18.0)...... 168 
1.3 | Rot j..... ioe 1% [| hme }....... OL) 04.8.1....:. 510 
1.3 | Rot |...... iwc | | Gee |....... 67.0 | 24.3 |..... 510 
Bb Aoi Tkcaeok ne a eee 64.0 | 24.6 )..... 549 
1.3 |. luc | N | Luc |..... 64.0 | 24.6) ..... 549 
2.0 Rot | tue | N | due i....... 73.0 790 
= | RR See tec | | dewe i....... 76.5 | 32.4)...... 835 
ee SRM hee oer SES ey fr <a oe FS ae 
at 5 Pe A Oe ee 81.4 | 32.4/...... 1110 
1.5 Rot | Dow | N | Dow)....... 109.8 2670 
1.5 Rot | Dow|N | Dow)|....... \ Sis § ee 3110 
1.5 Rot | Dow|N | Dow)....... 130.7 | 37.4 |...... 3110 
he DAMS Wn w RUE tle wendy oo So MRGAS UNECE ERG ee 132.0 er rere 
en ee, ex CGS Sere imme a pe a ae 126.4 EE She 
yore 2600 
-6 | Ret |..... iwo | | dee j....... 103.4 | 61.3 )...... 2500 
2.0 Rot | luc | N | Luc |....... 100.6 | 40.1/|...... 2900 
Se PER |g eae Re GR § See See SRR 
meee 5 a eee Dow |...... 191.0 | 70.0 Pe Saeae 
2.0 RNB | Own | Ple | Luc |....... 100.5 1630 |...... 
2.5 ues 129.0 | 63.4 Se 
1.6 | Rot |...... Own |...... Weel tc avees 565 |...... 
2.0 | Rot |...... eee ae 158.3 2436 |...... 
2.0 | Rot |...... ae eee, lf GE 115.5 | ee 
2.0 | Rot |...... ae oa 158.3 {oe 
2.0 | Ret »..... ee. 115. 1820 |...... 
1.0 Ecl | Own|......| Lue |....... 115.5 1820 |...... 
ak gk SRR re eee | * aa . >) 
ee og RS atte! We 168.0 |....... 1500 |...... 
a See eee ay Ee! Ripe. bene Nee oe ie 126.8 Lieokbaead 
oe: ene) AP See Peg. Aap ot Ve Ses 113.3 -....-| 4890 
9.6 8 2 eee a i ES aS 126.0 | 44.5 |...... 3320 
25.0; 1.0 a Fae N 98.4 | 37.9 |...... 1320 
25.0 | 1.0 oz eee ee) See 98.4 | 37.9|...... 1320 
25.0; 1.0 oS. Saree a: Ss et 97.6 | 37.9 )...... 1240 
25.0 | 1.0 N ayer 6 | Eee 95.0 | 38.0)...... 044 
25.0 | 1.0 BY, Bow'esiek @. 1a bei: 97.0 | 38.0 )...... 1110 
26.0 | 1.0 ha ee ae ae ROR 97.0 | 38.0|...... 1195 
25.0 | 1.0 | ee a eee 97.6 | 37.9|...... 1250 
Nn St Bt N ee Cee ae 7 ee 
25.0; 1.0| Rot |N ...... > itm i... 97.0 | 37.9)|...... 1250 
a a fo Rept Sh) OS Ane Sree lS ta 110.1 - sees} 2063 
Pe ee ae Bae Se ees ee ee Oe! 110.1 Raepe ys 
,P Se lh Behe Se ee 
RF—Reverse flow. $S—Stainless steel. 
RG—Reduction gear. TT” slot. 
Ri—Rotary injector. TF—Through flow. 
RNB—Rotax, Newton or B. T. H. Th—Thompson Product | 
Rot— Rotax. TjJ—Turbo-jet. 
Rt!—Rotol. To—Torch. 
S$—Single. TP—Turbo-prop. 
SA—Steel alloy. TS—Turbo-shaft. 
SB—Spiral bevel. TuF—Turbo-fan. 
$G—Spark and glow. Var—Various. 
$GP—Spur gear and planetary. VF —Vertical flow. 
Sp—Spark. W-— Welded. 
SP—Spark plug. Ww— Woodward. 
SpG—Spur gear. 
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THEORETICAL PERFORMANCE OF ROCKET PROPELLANT COMBINATIONS 


(From C. W. Besserer, MISSILE ENGINEERING HANDBOOK, Copyright 1958, D. Van Nostrand Co., Inc., Princeton, N. J., and Rocketdyne, a division of 
North American Aviation, Inc.) 


| Ratio 
| | Specific Avg. 
} Specific | Theor. Heats, Molecular 
Specific impulse X Bulk | Com- Cp Woht. of Bulk Exhaust 
impulse, | Density |. x d, Mixture bustion k = -—— Comb. Density, Velocity, 
Oxidizer Fuel lap. Se sec X gram/cc Ratio | Temp., °F Cy Prod. gram/cc fps 
Bromine Pentafiuoride | Ammonia 235 422 6.0 6660 a 1.80 7560 
85% Chlorine Heptoxide + 15% 
Nitrogen Tetroxide Turpentine 250 345 2.8 5900 1.27 24 1.39 8040 
Chlorine Trifluoride Ammonia 240 303 3.0 4980 1.32 22 1.26 7620 
Hydrazine 253 356 2.5 6000 1.33 23 1.46 8140 
“ae Parr § Ammonia 305 352 3.0 7270 1.33 19 1.16 9820 
Diborane 308 328 5.0 7880 1.30 21 1.07 9910 
Fluorine Hydrazine 316 | 410 2.0 7740 1.33 19 1.30 10160 
Hydrogen (Max. I..d) 337 253 | 19.0 8530 1.34 18 0.75 10840 
Hydrogen (Max. |.) 373 118 4.5 5000 1.33 8.9 0.32 12000 
JP-4 280 335 2.9 7100 1.22 24 1.19 9010 
50% Fluorine + 50% Nitrogen 
Trifluoride Ammonia 293 337 2.8 6540 1.32 19 1.15 9420 
eg Hydrazine 295 365 1.1 6380 1.28 18 1.23 9490 
Oxygen Difluoride Ammonia 292 310 1.9 6040 1.29 18 1.07 9400 
n-Octane 300 366 3.8 7340 1.33 20 1.22 9650 
ia a ee) Polyethylene 236 330 4.5 5320 1.22 | 2 1.40 7600 
JP-4 238 307 41 5150 1.23 25 1.30 7660 
RFNA (22% NO») 80% Diethylenetriamine + 
20% Methylamine 243 321 3.0 5250 1.23 24 1.33 7820 
Unsymmetrical Dimethyl- 
Hydrazine 249 305 2.6 | 5200 1.23 22 1.23 8020 
Nitrogen Tetroxide. si Hydrazine 263 314 1.1 4950 1.26 19 1.20 8460 
Triethyl-Trithiophosphite 233 296 2.5 6000 1.23 30 1.28 7500 
Methy! Alcohol 239 263 2.1 5210 1.22 25 1.10 7700 
ON 7030 50% Ammonia + 50% Methy! 
(70% Nitrogen Textroxide Alcohol 245 258 2.1 5050 1.23 23 1.06 7880 
+ 30% Nitric Oxide 63% Triethylamine + 37% 
Orthotoluidine 246 293 3.7 5800 1.24 25 1.19 7920 
ON 7030 Turpentine 250 301 3.5 5300 | s«1:.25 24 1.21 8040 
(70% Nitrogen Textroxide Ammonia 250 258 2.1 4900 1.23 21 1.03 8040 
+ 3% Nitric Oxide) (cont.) Ethylene Oxide 250 285 | 2.0 5730 1.24 24 1.14 8040 
Ethy! Silicate 244 256 1.6 5700 1.21 26 1.05 7780 
Oxygen 75% Ethy! Alcohol 243 246 1.3 5150 1.22 23 0.99 7920 
Methy! Alcohol 237 250 1.2 5230 1.21 22 0.95 8040 
92.5% Ethyl Alcohol 242 299 4.0 4600 1.20 23 1.24 7790 
99.6% Hydrogen Peroxide IP-4 247 316 6.5 4830 1.20 22 1.28 7940 
Hydrazine 262 324 1.7 4690 1.22 19 1.24 8430 
90% Hydrogen Peroxide Hydrazine 262 301 1.5 } 4170 1.25 18 1.20 8110 
54% Hydrogen Peroxide + 40% 
Ammonium Nitrate + Kerosene 232 310 9.0 4270 1.21 22 1.3% 7460 
6% Water 
100% Nitric Acid Turpentine 235 308 4.4 4950 1.22 25 1.32 7560 
cs. da -- EE ee i : rae = ee Ee. SER: Cee eee 3 
95% Nitric Acid Buty! Mercaptan 223 285 4.0 4780 1.22 27 1.28 7180 
RFNA (6.5% NO») n-Octane 236 296 4.5 5100 1.24 24 1.26 7600 
RFNA (15% NO») Hydrazine 257 322 1.3 4980 1.25 20 1.26 8270 
Triethy! Trithio Phosphite 224 318 | 3.0 5520 1.21 30 1.43 7210 
RFNA (22% NO») Ammonia 236 262 2.15 4220 1.24 21 1.12 7600 
Turpentine 236 321 4.2 5400 1.22 26 1.36 7600 
Nitroethane 251 271 0.65 5570 1.23 23 1.08 8080 
92.5% Ethy! Alcohol 246 262 1.5 5400 1.21 23 0.98 8110 
Nitropropane 255 269 0.9 5620 1.23 23 1.06 8210 
Isopropyl Alcohol 250 258 1.7 5560 1.22 22 0.98 8300 
Propylene Oxide 257 258 1.6 5900 1.23 23 1.00 8300 
69.5% Propylene Oxide + 
30.5% Ethylene Oxide 257 260 1.5 5900 1.23 23 1.00 8360 
Ethylene Oxide 257 262 1.1 5750 1.24 22 0.99 8430 
JP-4 (C/H = 6.85) 255 263 2.2 5880 1.24 22 0.98 8460 
JP-4 (C/H = 6.00) 266 263 2.3 5770 1.24 22 0.98 8460 
88% Ethylene Diamine 263 273 1.4 6000 1.23 19 1.04 8460 
Oxygen Turpentine 262 270 2.4 5880 1.23 22 1.04 8430 
Ammonia 232 264 1.3 4940 1.23 19 0.88 8500 
Methy! Cyclo-Pentane 257 264 2.3 5770 1.24 22 0.98 8500 
n-Octane 254 266 2.4 5790 1.23 22 0.96 8560 
Diethylene-triamine 266 281 1.5 5550 1.24 21 1.06 8560 
Methylamine 247 271 1.6 5460 1.22 20 0.91 8720 
Methy! Acetylene 251 272 2.0 6180 1.27 22 0.93 8750 
Unsymmetrical 
Dimethy! Hydrazine 261 274 1.4 5650 1.24 20 0.96 8820 
Hydrazine 279 295 0.75 5370 1.25 8 1.06 8980 
Hydrogen (Max. tap d) 135 316 8.0 5870 1.22 16 0.43 10160 
Hydrogen (Max. Isp) 93 363 3.5 4500 1.26 g 0.26 11680 
70% Oxygen K 30% Ozone JP-4 268 278 2.3 5950 1.24 22 1.04 8620 
30% Oxygen + 70% Ozone JP-4 | 2 | 294 2.3 6180 1.25 21 1.08 8780 
100% Ozone | JP-4 | 280 | 318 2.4 6380 1.25 21 1.14 9010 
Tetranitromethane Hydrazine | 260 | 335 1.4 5250 1.27 20 1.29 8360 
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NEW CHATHAM Y-SERIES 
Airborne Transformer Rectifiers 


~., .s 
ads, coe = 


ELECTRONICS 


eee 


... lightest, smallest of them all 


Chatham’s new bantamweight Y-Series 
transformer rectifiers weigh up to 34 less 
than competitive models with comparable 
ratings. And they occupy just 4 the volume. 


These precision miniatures in Chatham’s 
series are rated from 20 amps to 200 amps 
and deliver 28 volts dc. The 200 amp unit, 
28VS200Y, weighs under 17 pounds, meas- 
ures a trim 11 inches, and occupies only 
310 cubic inches. The other units in this 
series are proportionately lighter and 
smaller. All the units work off 200 volt, 
3 phase, 400 cycle aircraft power supplies. 


Only Chatham’s exciting departure from 
conventional transformer design makes the 
compact Y-Series possible. For the first 
time a transformer has been designed with 
a compact symmetrical ‘Y’ coil configura- 
tion. Aside from drastically slicing weight 
and volume, this remarkable design assures 
optimum performance by keeping flux link- 
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ages uniform while minimizing possible 
spurious linkages. These characteristics and 
the quality components engineered into the 
Y-Series provide for low ripple voltage and 
produce extremely flat voltage output from 
no-load to full-load. 


All the silicon rectifiers and the sturdy 
cast aluminum heat sinks used in the Y- 
Series were specifically designed for this 
application. You’re sure of getting the high- 
est dependability in the best and most effi- 
cient power conversion package. The Y- 
Series features fan cooling which offers 
complete mounting flexibility in any atti- 


tude. Motor operation is guaranteed for 
7500 hours at 71° C and for 2000 hours at 
125° C. A very minimum of 10,000 hours 
and 2500 hours, respectively, is expected. 


In addition to the Y-Series TR units, 
Chatham also makes inverters and other 
power conversion equipment for missiles 
and other aircraft industry uses. You can 
get a complete description of Chatham 
power conversion equipment by writing 
for brochure T-26. Chatham Electronics, 
division of Tung-Sol Electric Inc., Living- 
ston, N. J. Sales Offices: Culver City, 
Calif., Dallas, Texas. TWX: NK193 


CHATHAM ELECTRONICS 
division of 


TUNG-SOL ELECTRIC 


INC. 
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‘DEEP-ETCH 


TRANSMISSION 


e LESS LAG 
e LOW COST 
e LIGHT WEIGHT 


find out about 


ACRA 


ELECTRIC HEATING ELEMENTS 


Most efficient, most 
economical, for 
applications in 100° 
to 1200° F range. 
Made to highest test 
standards, uniformly 
dependable, conform 
to known 

U. L. requirements. 
All types, all sizes, 
made to order. 
Engineering service, ———_ 


quotations, ‘] 
on request. aS | 
Send for informa- ‘ — 
tive HEAT DATA o Geer 


HANDBOOK “Dp” | © sam; 


ORDER DIRECT FROM 


ACRA ELECTRIC CORPORATION 


9901 (AM) Pacific Ave., Franklin Park, Ill. 
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MATERIAL FOR CHEMICAL MILLING 


Kodak Metal- 
Etch Resist... 
speeds up, 
simplifies, 
opens new 
chemical 
milling 
applications 


This photo sensitive resist ends time-consuming 
handwork, allows close-limit accuracy in deep-etch 
weight reduction and parts manufacture. Also 
reproduces fine-line detail as in plating, dial and 
nameplate making. Withstands acids, alkalies, elec- 
trolytic fluids . . . adheres well to aluminum, tita- 
nium, magnesium, stainless and other alloy steels. 
Makes volume production possible because of its 
high stability, strict uniformity. Send for detailed 
brochure: Etching, Chemical Milling & Plating with 
Kodak Metal-Etch Resist. 


Text for this advertisement was set photographically 


No statement or suggestion is to be considered a recommendation or 
inducement of any use, manufacture or sole that may infringe on ony 
patents now or hereafter in existence 


Graphic Reproduction Sales Division 
EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 
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For electronics, aircraft and 
_ missile manufacturers... 


AN UNLIMITED SOURCE OF 


= SKILLED LABOR 
Impartial analyses show Metropoli- 

; tan Miami to be the nation’s last 
unlimited source of skilled, technical 

A labor. Let us show you how this fac- 
tor, combined with the area’s other 
many advantages, can mean a prof- 
itable plant location for your firm. 


SEND FOR 300 PAGE SURVEY OF 
THIS DYNAMIC AREA 


This important study will be mailed to you, in 
strictest confidence, if you write, on your letter- 
head, to the address listed below. 


RICHARD |. WELSH, Director 


“Ff 


+ tte cy of the rei a a 
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THE MARK OF QUALITY. Impressor 
fe PORTABLE HARDNESS TESTER 


@ Rapid testing—no setup 
| @ Easy to carry and use 
| @ Needs only space for hand 


a i 


oo a 


A portable hardness tester for aluminum alloys, soft metals, 
and plastics, the Barber-Colman Impressor is designed for 
fabricated parts and raw stock testing. Operating experience 
is not essential. The reading is instantly indicated on the 
convenient dial. No waiting, preloading, or separate meas- 
urements. Barber-Colman engineers will gladly recommend 
the most suitable model for your application. Write today 
for complete details. 


BARBER-COLMAN COMPANY 
Dept. C, 12109 Rock Street, Rockford, Illinois 
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Ye 
LR SERIES LOADER REGULATORS 


Models in bronze or stainless steel 

Max. inlet: 7000 to 10,000 psig. 

Outlet range: 5-200 to 200-10,000 psig. 

Flow: 10 scfm. 

Low torque: 35 inch-lb. at 7,000 psig. 
60 inch-Ib. at 10,000 psig. 

Panel mounting 

Bulletins R11 and R17 


GD700 SERIES 
GAS-0-DOME REGULATORS 


LV-10 LOADER VALVE 


Made in bronze only. 
Inlet and outlet: 7000 psig. 
Flow: 10 scfm. 
Fast finger-tip control: 
30° clockwise, loads; 
30° counter-clockwise, bleeds. 
Panel mounting 
Bulletin LV-10 


Models in bronze or stainless steel 
Pilot operated type 

Max. inlet: 7000 to 10,000 psig. 

Outlet range: 10-150 to 400-7000 psig. 
Flows to 250 scfm. 

Low torque: 35 inch-ib. at 7000 psig. 
Panel mounting 

Bulletins R12 and R18. 


BPR SERIES 
BACK PRESSURE REGULATORS GD60 AND 80 SERIES 


GAS-0-DOME REGULATORS 


GD90, GD100A AND GD200A 
SERIES GAS-0-DOME REGULATORS 


Models in bronze or stainless steel 
Compensated, high-flow type 
Max. inlet and outlet: 6000 psig. 
Flows to 80,000 scfm. 
Remote control and/or 

panel mounting provisions 
Bulletin R18 


Models in bronze or stainless steel 

Adjustable relief ranges: From 25-500 
psig. to 2000-10,000 psig. 

Panel mounting 

Bulletin R19 


Models in bronze 
(stainless steel on request) 
Inlet and outlet range: 2500 to 10,000 psig. 
Flows to 1500 scfm. 
Remote control and/or 
panel mounting provisions 
Bulletin R10A 


Victor offers you choice of these and many other 
gas regulators for a wide variety of applications. 
All come cleaned for oxygen service; LOX cleaned when specified. Operating temperature 


ranges: —67° F. to +250° F. (storage —80° F.) Modifications for special applications. Write 
now for Victor High Pressure Regulator bulletins and Regulator Inquiry Form 361A. 


VicIOR EQUIPMEN] COMPANY win. ° 


844 Folsom St., San Francisco 7 + 3821 Santa Fe Ave., Los Angeles 58 + 1145 E. 76th St., Chicago 19 
y 3. C. Menzies & Co., Wholly-Owned Subsidiary 


Mfrs. of high pressure and 
large volume gas regulators; 
welding & cutting equipment; 

hardfacing rods; blasting nozzies; 
cobalt & tungsten castings; 
straight-line and shape 
cutting machines. 
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Just One Squeeze with IDEAL’s 


New “Custom Stripmaster’’ 
Removes Teflon” and Other 
Hard-to-Strip Insulations 


To help prevent wire nicking and 
insulation damage, these new IDEAL 
“Custom Stripmasters”’ are precision 
drilled on watchmaker’s equipment. 


With Ideal’s new Custom Stripmasters, a light 
squeeze on the handles strips any wire completely 
clean and bare up to a full % inch. 


To help prevent nicking and scraping of wires, the 
Custom Stripmaster’s matched sets of blades are 
precision drilled on watchmaker’s equipment to the 
exact wire sizes. Counterbored blades ride on cut 
insulation to prevent scratching of stripped wire. 
Jaws grip wire firmly to prevent insulation damage. 
3 models available. Wire sizes from No. 10 to 30. 


* Reg. Trademark of DUPONT 


° ® 
custom Deg nppncrad Tor” 
Patented, No. 2,523,936 


ase ici 


" IDEAL INDUSTRIES, Inc. 
| 1390-C Park Avenue, Sycamore, Ill. 


| “Custom Stripmaster.” 


! Name 

! ee ETN 

. OG COO creer 

iy qmnermmnp tata ct oh un prem ne capone ae 
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Gentlemen: Please send catalog information on IDEAL’s New 


— eee ee ee ee oe 


SYNCHRO-START PRODUCTS, INC. 


8151 N. RIDGEWAY AVE. - SKOKIE, ILL. 


AUTOMATIC 
ENGINE CONTROLS 


FULL AUTOMATIC CONTROLS 


For starting, stopping and protection. 


D.C. SOLENOIDS 


Continuous or intermittent. 


RELAYS AND CONTACTORS 


Power failure relays and engine cranking 
controls. 


SPEED SENSITIVE SWITCHES 


Overspeed and underspeed. 
1,2 and 3 element. 


SPECIAL CONTROL PANELS 


Control systems built to order. 


SAFETY ALARM SETS 


Visual and audible alarms for abnormal 
engine conditions. 
* 


Since 1932 
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CUTS NEAT, TRIM, AND FAST DIFFICULT FILING SIMPLIFIED 


Fast, Accurate Cutting and Filing 
Dependable + Portable + Perfectly Balanced 

Excellent for key hole, dead-end and scroll cutting in iron, steel, aluminum, 
copper, plastic, brass, wood, hard fibre and other materials. Operating 
speed and cutting stroke easily adjustable. Chuck takes standard hacksaw 
blades, and file can be inserted quickly, replacing blade fer filing 
operation. 

Weight: 3'/2 Ibs. — Only two moving parts guarantee long life — Retails 
for $69.50. 

Fully Warranted — Immediate Delivery 

Dept. AM-3 
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EXTRA COPIES 


OF THIS 


WHILE THEY LAST! 


This Information is at your Fingertips: 


MISSILE SECTION 

U. S. Missiles and Space Projects since World War II including: 
Service Assignment—Mission—Current Status. 

Current Missiles: 
Illustrations—Physical Specifications—Prime and Subcontrac- 
tors—Dollar Values of Contracts. 

All Available Data on Future Missile Projects. ae 

Major Missile Prime and Sub-contractors, including: F 
Company names—addresses—plant addresses—telephone num- ee 
bers—descriptions of all projects—dollar value of contracts Me: 
awarded—project personnel (heads of engineering, production, ae 
procurement). wie? 


AIRCRAFT SECTION es 
Specifications on—U. S. and Foreign ie 
Military Aircraft—Rotary Wing Aijircraft—Civil Aircraft— ee 
Engines (reciprocating and turbine). i 
Industry Statistics on: 
Number and value of civil aircraft shipments—civil engine 
shipments—unfilled orders of civil aircraft. 


PROPULSION SYSTEMS & FUEL SECTION 


Specifications on: 
Reciprocating Engines—Turbine Engines—Rocket Engines— 
Fuel Oxidizer Combinations. 


GUIDANCE & ELECTRONICS SECTION 


Principal types of guidance systems. pe 
Manufacturers of guidance systems. 


ORDER YOUR COPIES NOW 
WHILE THEY LAST! 


PLEASE SEND, while they last copies 
¥ of the Aircraft & Missiles Handbook Issue for 1960. 
() Cash Enclosed () Check Enclosed [) Money Order Enclosed 


All copies are payable in advance at $2.00 per copy—if 10 or more copies are 
ordered at one time, $1.50 per copy. (These rates for United States and Canada 
only.) Add $1.00 to above prices for all other Foreign countries. 


Name Title 
CN 8s SE ae ee 
Street Address 


City Zone State 


(1) Please enter my subscription to AIRCRAFT & MISSILES for one year—$10.00 
(United States and Canadian personnel only) and get a copy of this Handbook 
FREE! 


Mail this to: Aircraft & Missiles, 56th & Chestnut Sts., Philadelphia 39, Pa. 
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& 
amesbury 
"Peuble - Seat” 
BALL VALVES 


HELPING TO BUILD 
THE NUCLEAR NAVY 


19 Nuclear Submarines in operation or under 
construction will carry Jamesbury “Double-Seal’ 
Ball Valves. 


The Jamesbury “Double-Seal” Ball Valve prin- 
ciple solved vital operational problems for our 
nuclear navy and is today a major factor in the 
building of our atomic undersea power. 


Distributors in Principal Cities 


140 Circle 31 on Inquiry Card 


Jamesbury High Pressure ° 

“Double-Seal” Ball Valves At 

Work In Air & Hydraulic System. bd 

Unique Jamesbury “Double-Seal”’ * 

Ball Valves serve throughout 

Industry. Write today for the m7 

Jamesbury brochure “At Your 

Service”. e 

"Peouble - Seat” 

ore * 


Submarines Served by 


Jamesbury Include: 


GROWLER 
BARBEL 
BLUEBACK 
BONEFISH 


NUCLEAR SUBS 
SWORDFISH 
SEADRAGON 
HALIBUT 
SCAMP 

SCULPIN 
SHARK 

SNOOK 


POLARIS CLASS 


$SG577 
$S580 
$$581 
$S582 


SSN579 
SSN584 
SSGN587 
SSN588 
SSN590 
SSN591 
SSN592 


THEODORE ROOSEVELTSSBN600 


ROBERT E. LEE 
ABE LINCOLN 


THRESHER CLASS 


THRESHER 
PERMIT 
PLUNGER 
POLLACK 
BARB 
HADDO 
JACK 
TINOSA 
DACE 


SSBN601 
SSBN602 


SSN593 
SSN594 
SSN595 
SSN596 
SSN603 
SSN604 
SSN605 
SSN606 
SSN607 


compactness of design and size 
dependable, instant 90° on-off 


high impact strength 
easy maintenance 


low operational noise level 


corrosion resistance 


© If any or all of these features is important in your valving requirements, 
then you too can depend on Jamesbury Ball Valves. 


JAMESBURY CORP.,76 New Street, Worcester, Mass. 
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Aircraft procurement still represents the largest single expenditure 
in the military budget. New funds, coupled with backlog orders, will 
drive spending over $6 billion in fiscal 1961. Given here are the 
physical specifications and performance data on the aircraft this money 
will buy. The same engineering information is given for aircraft in 
general aviation and civil aviation. These non-military aircraft repre- 
sent a nearly $3 billion additional aviation market. 

Specifications are also given for the aircraft of leading foreign (free- 
world) countries. 

These data have been compiled by Marcus Ainsworth, Statistical 
Editor, and Harold M. Nelson, Specifications Editor, Aircraft & Missiles. 
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TT—Tricycle and tail skid. 


Tur—Turbomeca. 
Tw—Tailwheel. 


Qua—Quadracycle. 


Lyco—Lycoming Div. 


N—None. 


Cont—Continental Motors Corp. 


Conv—Conventional. 


7—Also four Fairey pressure jets. 


All—Allison Div. 


ABBREVIATIONS 


2323 to 533. 


sacancoanenaneosecegonne 


srecnangnenenecnneene. toy con She perngmagmemnneentsy 


PROVEN RELIABILITY— 


vw 


SOLID-STATE POWER INVERTERS, 
over 260,000 logged operational hours— 
_ voltage-regulated, frequency-controlled, — 
- for missile, telemeter, ground support, — 
13506 all-silicon waits available now— 


Wr—Wright Aeronautical Div. 


RR—Rolls Royce, Ltd. 
$—Skid. 

$S—Side by side. 
Tan—Tandem. 


$L—Sea level. 
Tri—Tricycle. 


PW—Pratt & Whitney Aircraft Div. 


Nap—Napier. 

Nel—Nelson. 

Por—Porsche. 
QT—Quadracycle and tail skid. 


Frank—Franklin (Air cooled Motors). 


DH—de Havilland Aircraft Co., Ltd. 
FW—FPorward of wing. 


GE—General Electric Co. 
int—Intermeshing. 


BI—Blackborn and General Aircraft, Ltd. 
| 


AR—AiResearch. 
C—Center. 


Av—aAlvis, Ltd. 
CA—Co-axial. 


jets. 


5—Built under license from Sud-Aviation. 


6—Built under license from Fairey. 


3—Also one Westinghouse J-34 engine. 
4—Also three McDonnell pressure 


Interelectronics all-silicon thyratron-like gat- 
ing elements and cubic-grain toroidal magnetic 
components convert DC to any desired number 
of AC or DC outputs from 1 to 10,000 watts. 


Ultra-reliable in operation (over 260,000 
logged hours), no moving parts, unharmed by 
shorting output or reversing input polarity. 
High conversion efficiency (to 92%, including 
voltage regulation by Interelectronics patented 
reflex high-efficiency magnetic amplifier cir- 
cuitry.) 


light weight (to 6 watts/oz.), compact (to 
8 watts/cu. in.), low ripple (to 0.01 mv. p-p), 
excellent voltage regulation (to 0.1%), precise 
frequency control (to 0.2% with Interelectronics 
extreme environment magnetostrictive stand- 
ards or to 0.0001% with fork or piezoelectric 
standards.) 


Complies with MIL specs. for shock (100G 
11 misc.), acceleration (100G 15 min.), vibra- 
tion (100G 5 to 5,000 cps.), temperature (to 
150 degrees C), RF noise (1-26600). 


AC single and polyphase units supply sine 
waveform output (to 2% harmonics), will 
deliver up to ten times rated line current into 
@ short circuit or actuate MIL type magnetic 
circuit breakers or fuses, will start gyros and 
motors with starting current surges up to ten 
times normal operating line current. 


Now in use in major missiles, powering 
telemeter transmitters, radar beacons, elec- 
tronic equipment. Single and polyphase units 
now power airborne and marine missile gyros, 
synchros, servos, magnetic amplifiers. 


Interelectronics—first and most experienced 
in the solid-state power supply field produces 
its own all-silicon solid-state gating elements, 
all high flux density magnetic components, 
high temperature ultra-reliable film capacitors 
and components, has complete facilities and 
know how—has designed and delivered more 
working KVA than any other firm! 


For complete engineering data, write Inter- 
electronics today, or call LUdlow 4-6200 in 
New York. 


INTERELECTRONICS CORP. 
2432 Gr. Concourse, N. Y. 58, WN. Y. 
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MOTOR DRIVEN ay 


. (SE nN - id 2 
or HAND OPERATED “\ 2% 5K 


WIRE AND rormes Se 


‘ » Seated with NOV 
ae = AC Motor. 


Adjustable stamping ao 2S ie ) MiL-! 
dep. om ee nucreane asas 


= Foil feed adjustable 
& and automatic. 

2 Feed adjustment 1° 
“=x to 18° 

" Accommodates wire 
size AN-26 thru AN- 
0000, and tubing from 
1/16” to 1-1/2" O. D. 
Heat range from 1000 F. 
to 600° F. controlled 
by thermostat and 
thermometer. 
Machine can also be sup- 
plied with automatic cut-off 
mechanism, bench mounting 
and foot pedal operation. 
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B &P Precision Cabinets and Consoles for 
Missile System Ground Support Equipment 


Cabinets and consoles for electronic and fire control 
equipment are important elements of ground sup- 
port equipment in every missile and radar system. 


For many years B & P has made cabinets for Nike 
and other missile systems. These precision cabinets, 
of magnesium or aluminum, are made as arc-welded 
assemblies. Special techniques have been developed 
to prevent distortion during welding. Every cabinet 
is stress-relieved after welding. 


Of the thousands of cabinets and consoles built by 
B & P, all have been held to close dimensional 
precision. 


When you need lightweight electronic cabinets and 
consoles, think first of B & P, the most experienced 
builder of precision light metal electronic ground 
support equipment cabinets. For more complete 
details, write to B & P, Detroit. 


60-T-10 


BROOKS & PERKINS, INC. 
1904 W. Fort Street« Detroit 16, Michigan 
Offices in Washington and New York 
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Space Films 

A 12-page bulletin, designated 
PIB-38, describes the space photog- 
raphy project resulting in first films 
of earth from space. General Elec- 
tric, MSVD 

Circle 100 on postcard for more data 
Heat Treating Steel 

Technical booklet entitled, 

“Modern Principles of Heat Treat- 
ment of Steel.” Uddeholm Co. of 


America. 
Circle 101 on postcard for more data 


Explosive Ordnance 


Technical data book on firm’s ex- 
plosive ordnance products and devices. 
McCormick Selph Associates. 


Cirele 102 on postcard for more data 


Sensing Elements 


Bulletin describes new way of 
mounting sensing elements for use 
with flame-spray system of applying 
pure oxide refractory coatings to 
metals. Norton Company 

Circle 103 on postcard for more data 


Pin Plugs 
Engineering data on pin-plug line. 
The Lee Co. 


Circle 104 on postcard for more data 


Space Vehicle Design 

Booklet gives 24 pages of physical 
data on solar system; provides in- 
formation for computing missile tra- 
jectories. General Electric, MSVD 


Circle 105 on postcard for more data 


Vacuum Induction Melting 


Illustrated description of vacuum 
induction process and _ superalloys. 
Includes charts. Metals Div., Kel- 
sey-Hayes Co. 


Circle 106 on postcard for more data 


Thermal Insulation 


Portfolio of data on new “Fiber- 
ite” compression molded high-temp in- 
sulation materials. The Fiberite 
Corp. 


Circle 107 on postcard for more data 
Jigs and Fixtures 

Catalog of jig and fixture “Every- 
day Standards” includes removable 


tracing templets. Available to those 


in tooling programs. Standard Parts 
Co. 


Circle 108 on postcard for more data 


Automatic Test Equipment 


“SCATE” system pictorially de- 
scribed. Stromberg-Carlson. 
Circle 109 on postcard for more data 
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FREE LITERATURE 


Worth Asking For 


Zirconium 
Fact file. The Zirconium Asso. 


Circle 110 on postcard for more data 


Nuclear Instrumentation 


Catalog I-60, 36 pages on radia- 
tion detection and measuring equip- 
ment. Nuclear Measurements Corp. 

Circle 111 on postcard for more data 


Measuring Tools 


96-page catalog gives complete line 
of measuring tools. Scherr-Tumico. 
Circle 112 on postcard for more data 


Oxygen 

Data, handling units. Liquid Car- 
bonic Div., General Dynamics. 

Cirele 113 on postcard for more data 


Hydrogen Peroxide 


Chart shows propellant combina- 
tions using H.O.. Becco Chemical 
Div. 


Circle 114 on postcard for more data 


Muti-Flo Reforming 


Detailed literature on the new 
“Multi-Flo-Reforming” process. Lodge 
& Shipley. 


Circle 115 on postcard for more data 


Metal Crystals 

Eleven-page bulletin No. 102 on 
large single metal crystals. Flow 
Corp. 


Circle 116 on postcard for more data 


CF700-1 
Bulletin GED-3986 describes de- 
sign, performance of CF700-1 small 
aft fan engine. General Electric Co. 
Cirele 117 on postcard for more data 


Pulse Transformers 

Catalog includes history, applica- 
tions of low level pulse transformers. 
PCA Electronics. 


Circle 118 on postcard for more data 


Protective Enclosures 

32-page catalog describes complete 
line of hermetically sealed and pro- 
tective enclosures for relays, switches, 
and control packages. Automatic 
Electric Co. 


Circle 119 on postcard for more data 


Data-Collection 

Data-collecting system for indus- 
try described. Friden Inc. 

Circle 120 on postcard for more data 


Cavity Sinker 
Brochure describes Model HCS-59 


sinker. Anocut Engineering Co. 
Circle 121 on postcard for more data 


Cincinnati Milling 


Color-brochure on firm’s work. 
The Cincinnati Milling Machine Co. 


Circle 122 on postcard for more data 


Servo Motors 


Full data on line. 
John Oster Mfg. Co. 


Circle 123 on postcard for more data 


Avionic Div., 


Numerical Controls 


Guide book of numerically-con- 
trolled machine tools contains basic 
information and approximate costs of 
getting into tape-controlled opera- 
tions. Ex-Cell-O Corp. 


Circle 124 on postcard for more data 


Tracer Control Systems 


Bulletin describes hydraulic tracer 
control systems for one, two, and 
three dimensional applications on ma- 
chine tools. True-Trace Corp. 

Circle 125 on postcard for more data 


Aircraft Bolts 


Bulletin shows line of  high- 
strength aircraft bolts which provide 
220,000 psi minimum tensile strength 
and reduce fastener weight. Aircraft 
and Missiles Div., Standard Pressed 
Steel Co. 


Circle 126 on postcard for more data 


Micro-Drilling 

22-page manual problem, tech- 
niques and equipment for micro-drill- 
ing holes from .001 in. to .020 in. 


diameter. The Dumore Co. 
Circle 127 on postcard for more data 


Chem-Mill 

Chem-mill process for contouring 
honeycomb described. Chem-mill, Div. 
of Turco Products. 


Circle 128 on postcard for more data 


Aluminum Casting Alloy 


Design and foundry information 
on TENS-50 alloy. Navan Products 


Circle 129 on postcard for mere data 


Tubing Process 


Brief explanation of ‘“Rockrite” 
process which compression-forms tub- 
ing stock. Tube Reducing Corp. 


Circle 130 on postcard for more data 


Solenoid Valves 


Diagrams of Floating Seal valves. 
Valcor Engineering Corp. 
Circle 131 on posteard for more data 
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Production 


Materials Handling 


Specialized pneumatically- 
operated grabs apply an even peri- 
pheral pressure against the load. 


Specially designed neoprene pneu- 
matic members are assembled in 
annular metal channel retainers. 
Controlled air pressure is intro- 
duced into the pneumatic chamber. 
This expands the unsupported face 
of the pneumatic member equally 
against the load. Equipment is being 
used with large and delicate mis- 
sile cylinders——The Presray Corp. 


Circle 132 on postcard for more data 


Roll File 


Inside diameter of new roll file 
unit has been increased to 4-% in. 
File has a furniture steel housing 
for four duro-tubes. It is available 
in seven sizes measuring from 2 to 
5 ft long. Can be stacked with basic 
2-% in. file units. — Plan Hold 
Corp. 


Circle 133 on postcard for more data 


Aircraft & Missiles ¢ March 1960 


Honing Mandrels 


Line of honing mandrels has 
been expanded to cover ID’s as 
small as .100 in. Supplied in short 
hole and long hole designs.— Sun- 
nen Products Co. 


Circle 134 on postcard for more data 


with 
INSTANT 


- AUTOMATIC FLOW 
or 


-. SHUT-O 


Pt 


@ Hydraulic and pneumatic 
lines are quickly and easily con- 
nected with Hansen Two-Way Shut- 
Off Couplings. No tools required. 


When Coupling is disconnected, 
valves contact valve seats in 

both Socket and Plug to provide 
instant and positive seal of fluid in 
both ends of line. Coupling does 
not depend upon line pressure 

to seal either end of line. 


Six sizes are available, with female 
pipe thread connections from 7” 
to 1” respectively. Furnished 
either in steel or brass. 


Representatives in Principal Cities 
... See Yellow Pages 


Glow Lamps 


Extra brilliant lamps were de- 
veloped for high ambient light ap- 
plication. Called the LNE line, they 
operate at % watt on 105-125 volts 
A.C.—Signalite Inc. 


Circle 135 on postcard for more data 


ae _ _ 

QUICK __ 

FLUID LINE 

CONNECTION 
or 


“DISCONNECTION ~ 


— 


Instantly shuts off both sides of line... 
prevents loss of liquid, gas or pressure. 


Quick-Connective Fiuid Line Couplings for 


COMPRESSED AIR « OIL 
GREASE + HYDRAULIC FLUIDS 
WATER « VACUUM « STEAM 
OXYGEN «+ ACETYLENE 
REFRIGERANTS « GASOLINE 
COOLANTS ¢« LP-GAS 


Write for the Hansen Catalog 


4 Here is an always ready reference 
when you want information on 

4) couplings in a hurry. Lists 
complete range of sizes and 
types of Hansen One-Way 
Shut-Off, Two-Way Shut-Off, and 
Straight-Through Couplings. 


Circle 50 on Inquiry Card 
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Production 


Air/Hydraulic Feeds 


Hydraulic Feeds for punching, 
clamping, riveting, shearing or 
pressing metals or plastics are pow- 
ered by a shop’s own air supply. 
Self-contained units require no 
pumps or motors. Almost any se- 
quence of operations may be per- 
formed automatically through the 
use of trigger valve actuators or 


solenoids.—Superior Controls 
Circle 136 on postcard for more data 


CUT COSTS AND 

STEP UP ASSEMBLY 
AND METAL FINISHING 
OPERATIONS 


Model 400 GP General Purpose Sander and 
Grinder for fine metal finishing. Speeds metal 
sanding on both flat and contour surfaces. Light 
weight combined with hand comfort, pistol grip 


enables operator to work faster and 


less fatigue. Permits salvage of large, 
sive discs by trimming worn outer edges of 5, 7 
and 9 inch to re-usable smaller discs. 


Models 420 and 421 Automatic 
drivers and Nutsetters. Ideal 
assembly of all plastic, wood 


ea eee en eee RSS 


Booster Compressor 


Model SS-2 consists of a hy- 
draulically-driven booster compres- 
sor, hydraulic power unit and a 


q . 
- KY Pin 
<r, gi (oe 4 
j eel 
i 3 
“a ' 


cycling control package, all inte- 
grally contained within a single 
frame structure. Furnished without 
gas system accessories for greater 
latitude in adapting unit to a par- 
ticular plumbing set-up or other 
requirements. No oil or other con- 
ventional lubricants ever need be 
introduced into the gas system, vir- 
tually eliminating contamination.— 
Haskel Engineering & Supply Co. 


Circle 137 on postcard for more data 


longer with 
used abra- 


Push-Start Screw- 
for fabrication and 
and metal compo- 


nents. Positive-acting automatic push-start fea- — 
ture is actuated upon contact with work piece and 
quickly and securely seats either screw or nut. 
Fast, easy conversion from screwdriver to nut- 


setter accelerates on-the-job 


420 and 421 


changeovers. 


Learn how the complete Airetool line of pneumatic production and 
maintenance tools can help you increase production while cutting costs. 
Contact your nearest representative or write today for free descriptive 


catalog. 


Ca tye ed he in principal cities of 
J.8.A., ada, Mexico, South America, Eng- 

pay Bure “9 Puerto Rico, Italy, Japan, Hawait 

CANADIAN — 37 Spalding Drive, Brant- 

ford, On . 

EUROPEAN. “PLANT: Viaardingen, The Nether- 

lands 

BRANCH OFFICES: New York, Chicago, Tulsa, 

Philadelphia, Houston, Baton Rouge 


154 Circle 59 on Inquiry Card 


Vacuum Furnace 


High vacuum furnace makes 
hardness tests at temperatures up 
to 3000°F. 

Heating element is a cylinder 
of sheet molybdenum 3 in. I.D. by 
12-% in. long.—Marshall Products 
Co. 


Circle 138 on postcard for more data 


Precision Welder 


Shielded-arc welder is designed 
for precision welding applications. 
Designated the VTW-14, it may be 
used with any available inert-gas, 
shielded-arc welding heads. Can 
also be used with manual or auto- 
matic machines. Handles both fer- 
rous and non-ferrous alloys from 
approximately .001 to .025 in. 
thickness.—Hughes Aircraft. 


Circle 139 on postrard for more data 


Fatigue Testers 


Improved vibration fatigue test- 
ing machine has vertical table 
movement controlled entirely by a 
piston-operated mechanism. Table 
load capacity: 150 Ib. at 10 g ac- 
celeration. Maximum capacity is 
approximately 23 g. Acceleration 
and deceleration are regulated by 


the Range Selector, an automatic 
frequency control device. — All 
American Tool & Mfg. Co. 


Cirrle 140 on posteard for more data 


Hardness Tester 


Motorized hardness tester auto- 
matically removes major testing 
loads. It is available as a combina- 
tion tester which provides both reg- 
ular and superficial Rockwell Hard- 
ness testing in a single machine. 
—Torsion Balance Co. 


Cirlle 141 on postcard for more data 
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Hi-Temp Rocket Cable 


A cable with extremely stable 
dielectric properties in rocket blast 
environments has been developed 


with attendant high gas velocities. 
It is particularly suited for use in 
instrumentation bridge circuitry. 
Manufacturer advises that the cable 
can be custom-made in a wide vari- 
ety of conductor sizes.—Pacific 


Automation Products. 
Circle 142 on postcard for more data 


Built-In Damping 

High damping characteristics are 
built into new structural members 
for aerospace applications. The 


damping is better than can be at- 
tained by the best current design 
practice. Reduction is accomplished 
without the use of vibration isola- 
tors. A new material process called 
Rigidamp is used.—Barry Controls 


Inc. 
Circle 143 on postcard for more data 


Low-Cost Foam 


Rigid and flexible foams are be- 
ing marketed under the name 
“ArcMold.” The foams are the 
“one-shot” type, mixed and foamed 


Aircraft & Missiles ¢ March 1960 


New Materials 


on the spot, with no _ pre-cook 
polymers. Within one hour after 
mixing, the expanded foam attains 
90 per cent of its life-time proper- 
ties. 

Densities from 1 lb to 40 lb/cu 
ft can be obtained. ArcMold 
Foams have better insulating quali- 
ties than cork from —65°F to the 
temperature of boiling water.—At- 
lantic Research Corp. 


Circle 144 on postcard for more data 


Silicone Gel 


When catalyzed, silicon fluid 
(XF1-0042, Dow Corning) becomes 
soft transparent, and jelly-like. It 
has promise for encapsulation where 
parts must be examined being en- 
cased.—Dow Corning Co. 


Circle 145 on postcard for more data 


New BeO Ceramic 


A BeO ceramic called Berlox 
EM is specially processed for vac- 
uum tubes. It has all of the proper- 
ties which have made beryllium 
oxide valuable in a wide variety of 
electronics applications. In addition, 
it is vacuum tight, free of outgas- 
sing, and has a surface especially 
well suited to metallizing. It is 
available with no cost premium in 
rods, tubes, cylinders, and bulk 
shapes. Can be ordered plain or 
machined to specifications.—Na- 
tional Beryllia Corp. 


Circle 146 on postcard for more data 


Aerosol Colors 


Push-button color-coding — for 
production, maintenance and safety 
—is featured in a line of 47 aero- 
sols. 


Nineteen self-spraying colors are 
offered, plus two marking paints. 
The 16-0z push-button cans are 
quick, clean, and easy to use. They 
are used to mark conduits, spotlight 
moving parts, and identify emer- 
gency equipment. 

The 19 enamels are also used 
for coding stock and materials and 
for identifying tools by department. 
—Sprayon Products Inc. 


Circle 147 on postcard for more data 


Phenolic Laminate 


TRC-X, a high strength rein- 
forced phenolic laminate withstands 
1000°F without blistering or de- 
laminating. 

TRC-X was intended as a low- 
dielectric, structurally-strong mate- 
rial for nose cones of intermediate 
range missiles. Because of its 
strength at low temperatures, and 
because it is impervious to acids 
and alkalis, it has been adapted for 
use as missile wing, fin, and body 
insulation and for many other struc- 
tural applications.—Riverside Plas- 


tics. 
Circle 148 on postcard for more data 
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For research and more accurate 
production of hyperpure matert- 
als for semi-conductors—the new 
Lindberg Floating Zone Scanner 


This newly developed Floating Zone Scanner is a product 
of Lindberg’s technical staff, widely recognized for many 
significant developments in the application of heat to 
industry. Expertly designed, it provides more accurate 
and more precise production of semi-conductors as well 
as serving as ideal research equipment. Already, a num- 
ber of important companies in the semi-conductor field 
are using this equipment for research and production. 
Lindberg Induction Heating Units have been specifically 
designed for use as research and production equipment 
for crystal growing and zone refining of semi-conductors 
and other materials. Write for our Bulletin No. 1600. 


High Frequency Division 


LINDBERG ENGINEERING COMPANY 
2473 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 
Los Angeles Plant: 11937 South Regentview Avenue, at Downey, California 
In Canada: Birlefco—Lindberg, Ltd., Toronto 


LINDBERG roar tor incustey 
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= Materials 


All-Purpose Cieaner 


Mild-neutral Plaudit is an all- 
purpose industrial cleaner. Manu- 
facturer sees wipe-on, and ultra- 
sonic applications in the aircraft- 
missile industry. Has been used for 
upholstery in aircraft interior, and 
cleaning of metal parts in produc- 
tion. It is simply mixed with water 
in varying concentrations.—Turco 
Products Inc. 


Circle 149 on postcard for more data 


Refractory Material 


“Asbestosite,” a new refractory 
material, is said to withstand con- 
tinual exposure to temperatures in 
the 1000°F to 3000°F range. It 
also stands much higher tempera- 
ture during intermittent periods. 
Tests recently concluded on cylin- 
drical specimen parts with 1%-in. 
wall thicknesses indicated a con- 
tinuous OD temperature of 650°F. 
ID temperature readings were a 
continuous 2500°F.—Harco Labo- 
ratories. 


Circle 150 on postcard for more data 


Nickel Steels 


Yield strengths exceeding 250,- 
000 psi with elongation from 6 to 
10 per cent are claimed for a new 
family of 25 per cent nickel steels. 
High-strength alloys, have good cold 
forming properties after annealing. 
They are weldable in hardened con- 
dition without preheating. Avail- 
able in bar, plate, tube, and sheet. 
—International Nickel Co. 


Circle 151 on postcard for more data 


Checking Honeycomb 


Bondcheck, a liquid spray, is ap- 
plied to brazed honeycomb panels 
to check quality of the braze. After 
liquid is applied, part is put under 
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New 
Materials 


infrared lamps. Heat flows to 
bonded areas and honeycomb pat- 
tern appears where there is a bond. 
Voids appear as_ broken lines. 
Works best on skin thickness un- 
der 0.045 in. Pattern is easily 
photographed for permanent record. 
—Magnafiux Corp. 


Circle 152 on postcard for more data 


Rapid-Molding Epoxy 
New epoxy molding compounds 
are hailed as a major breakthrough 


for rapid mass production of com- 
puter and missile components. They 
are known as EMC. Soft-flow mold- 
ing characteristics make the high- 
speed molding possible. EMC has 
reduced manufacturing costs to as 
low as one-sixth former outlays. 
Uses vary from molding of minia- 
ture electronic parts smaller than a 
paper clip to the manufacture of 
giant electrical transformers.— 


American-Marietta Co. 
Circle 153 on postcard for more data 


“Non-Melting" 
Lubricant 


“Hot” bearings on production 
machinery may benefit from two 
new _ anti-friction compositions. 
Maker claims lubricants have no 
melting or dropping point. They 
have heavy molecular structure and 
high extreme-pressure valves. 
Known as Compositions 1 and 2, 
they come in 14% oz cartridges for 
lever-gun application—The Whit- 
more Mfg. Co. 


Circle 154 on postcard for more data 
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For basic research, pilot plant 
studies and the more efficient pro- 
duction of semi-conductors—new 
Lindberg Diffusion Furnaces 


sinieiniaeaacaatii italia 


SPM aos connect Ale cH AP 


Here is a new Lindberg Furnace designed specifically for 
basic research, pilot plant work, or production of solid 
state devices. It is offered in a variety of sizes and capaci- 
ties to enable industries in the semi-conductor field to 
have higher powered equipment adequately insulated and 
designed for its specific use. With this type of furnace 
available, it is not necessary for industry to attempt to 
adapt ordinary furnaces to the highly specialized require- 
ments of the semi-conductor field. For complete informa- 
tion on Lindberg’s standard line of furnaces specifically 
designed for gaseous and solid diffusion uses write for our 
Bulletin No. T-1081. 


Pilot Plant Equipment Division 


LINDBERG ENGINEERING COMPANY 
2473 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 
Los Angeles Plant: 11937 South Regentview Avenue, at Downey, California 
In Canada: Birlefco—Lindberg, Ltd., Toronto 


LINDBERG heat for industry 


Circle 60 on Inquiry Card 
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Radiation Detector 


Solid state ionization chamber 
measures number and energy of 
high-speed atomic particles. The de- 
tector is a very thin slice of ‘doped’ 
silicon. When struck by a charged 


nuclear particle it emits a pulse 
which can be measured and ana- 
lyzed. 

Future uses include measuring 
radiation in nuclear reactors, in- 


dustrial process control, nuclear 
particle experimentation, space ex- 
ploration. 

Tube in illustration contains de- 
tector battery and amplifier. — 
Hughes Aircraft Co. 


Circle 155 on postcard for more data 


Switching Diodes 

Fastest high-current silicon 
switching diode yet is now in vol- 
ume production. It is used in com- 
puters. 

Labelled “the 1N920-1N923 se- 
ries” it has met the requirements of 


158 


high-current pulse circuits for com- 
puter switching, pulse clamping, 
gating, blocking and diode logic cir- 
cuits. The 0.3 microsec,: 4%2-amp 
devices are available immediately in 
quantity. — Sperry Semiconductor 
Div., Sperry Rand Corp. 


Circle 156 on postcard for more data 


Electronic Pump 


High - vacuum electronic pump 
handles 40 liters per sec. Operating 
on a cold-cathode discharge within 
a magnetic field, the unit has no 
moving parts. The modular internal 
structure is easily removed for main- 
tenance and replacement. 


Combined with an appropriate 
power supply, pump constitutes a 
complete high-vacuum system — no 
traps, baffles, nor water connections 


required. A roughing vacuum of 15 
to 20 microns is required only for 
starting. Weight 54 Ib. Overall di- 
mentions: 15%-in. diam by 7% in. 
high.—ULTEK Corp. 


Circle 157 on postcard for more data 


Compact Converter 

A miniature analog to digital 
converter package can be integrated 
directly to size 15 transducers for 
use in airborne computers. The unit 
is used to represent angular shaft 
rotation by coded digital outputs to 
computer systems. The compact 
converter has 1.437 in. diam and 


New Electronic Products 


is 1 15/16 in. long, including a half- 
inch shaft. Weight is 3.37 oz, in- 
cluding a housing and 18-in. wire 
leads. One hundred revolutions of 
the input shaft are required to com- 
plete the entire code from 0 to 999 
or from -O to -000.—Courter 
Products Div., Model Engineering 
and Manufacturing, Inc. 


Circle 158 on postcard for more data 


Telemetry System 


A new 25-lb, %-cubic ft pulse 
code modulation telemetry system 


for missiles and space vehicles is 
designed entirely with solid - state 
devices. It may be used to drive 
any of the TI transmitters dictated 
by the particular application. The 
system multiplexes and encodes 64 
analog channels, and processes five 
8-bit parallel digital data channels 
plus a serial digital data channel at 
a nominal bit rate of 200 kc.— 


Texas Instruments Inc. 
Cirele 159 on postcard for more data 


Silicon Mesa Transistor 
Two newly - developed silicon 
mesa transistors are on the market. 
Either of the devices can replace 
up to three transistors of the same 
classification in many circuit appli- 
cations. They are designed for use 
as high speed switching units oper- 
ating at medium power levels and 
as very high frequency amplifiers — 
Hoffman Electronics Corp. 


Circle 160 on postcard for more data 
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RELIABILITY 


PERFORMANCE 


ave our main products 


First, imaginative design; then 
experienced thoroughness 
through development, tooling, 
production, assembly and tests, 
all under strict quality control 
in an unusually well equipped 
plant ...we can help you solve 
your special problems... 


Tiny Tape Recorder 


Airborne tape recorder for mis- 
siles and satellites weighs only 10% 


e oars wee oz. It records on one to 16 chan- 


nels on a continuous tape. Resist- 
ance to shock is over 2000 G’s. 
Power consumption is extremely 
low at 1% watts.—Leach Corp. 


Circle 161 on postcard for more data 


@ RELIEF VALVES 


. 


r 
ae 
lg . 
g | a wali] 
saedinemasineeatinill 
ee es 


Transistorized 
Converter 


Airborne analog-to-digital con- 
verter is one-half the size and weight 
of some previous converters. The 
12-bit unipolar device is in produc- 
tion use on Project Tall Tom. 

Transistorized for minimum size 
and maximum reliability, the unit 
performs a 12-bit conversion to an 
accuracy of +1 millivolt in 65 micro 
sec over the temperature range of 
—55 to +70°C. 

Called the M4, it is designed to 
meet MIL-E-5400B and MIL-E- 
005272. — Packard Bell Computer 
Corp. 


Circle 162 on postcard for more data 


@ SELECTOR VALVES 


@ COMPLEX PACKAGES 


SOLENOID VALVES 
TRANSFER VALVES 
BRAKE VALVES 
PRESSURE REDUCERS 
FUEL PUMPS 
DEHYDRATORS 
COMPACT COMPRESSORS 


Temperature Control 

A British firm has developed an 
accurate temperature controller 
rugged enough for general use. Im- 


eeeeee0 


MRITE, wire, or phone for data, 
steels. It is claimed the new con- 
troller will maintain an accuracy of 
+0.25°C at a temperature of 
1000°C for months. First 56 in- 
struments have been in continuous 
service for three years. The total 
‘down time’ for the whole batch has 
been only three hours.—Winston 


Electronic Ltd. 
Circle 163 on postcord for more data 


quotations and service, 


M. C. MANUFACTURING CO. 


LAKE ORION, MICHIGAN 
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PHONE: 
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STILE. 4.9751 
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mediate use is in the control of fur- | 
naces used for creep-testing alloy | 


from 
the fiery 


furnaces of 
WESTERN ALLOY 


at temperatures up to 
2200° Fahrenheit 


Abilities, experience and ad- & 
vanced methods in the use of ~ 
dry hydrogen atmospheres for 
brazing make possible the effi- 
cient joining of aircraft, rocket 
and missile components for 
service where unusual resist- 
ance to corrosion and high 
temperature is required. 


Our Engineering Department 
will gladly consult with you re- 
garding all brazing and allied 
problems, without obligation. 


? 


Have you seen our illus- 
trated brochure, “Trail 
Brazing for the Space 
: Age’’? We'll mail it 
; upon request. 


| 
[, WESTERN ALLOY 
\ ENGINEERING CO., inc. 
a 847 Truck Way, 
Montebello, California 
RAymond 3-9937 


Circle 62 on Inquiry Card 
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Pressure Calibrators 
Dynamic pressure _ calibrator 

measures the transient response of 

pressure pickups and connecting 


Sand Components 


lines. It applies a step pressure to 
the pickup which responds accord- 
ing to its mechanical and acoustical 
characteristics. A cellophane or 
acetate film is placed over pressure- 
pickup inlet. Pressurized air is ap- 
plied to diaphragm thus produced. 
A. solenoid-actuated knife bursts 
diaphragm, releasing pressure. A 
pressure step from a known posi- 
tive valve to atmospheric pressure 
results. Relay contacts initiate a 
single sweep oscilloscope trace in 
advance of the diaphragm bursting. 
Pressure step ranges from 5 to 100 
psi; rise time of pressure step is 
0.1 millisecond (varies with con- 
nected volume). Wiancko Engineer- 
ing Co. 


Circle 164 on postcard for more data 


Lox Converter 


Ten-liter liquid-oxygen con- 
verter (used in F-105) conforms 


to USAF specification MIL-C- 
25777A. Incorporates _ stainless- 
steel inner-shell and aluminum 


outer shell. Weighs 15% lb and 
measures about 13 in. Specifica- 
tions are: evaporation rate, 2% 
Ib/day; operating pressure, 70 psi; 
delivery rate 72 lpm for 1% hr; 
temperature range, —65 to 260°F. 
Linde Co. 


Circle 165 on postcard for more data 


cee es Proguam 
PRE-FLIGHT nn 5 
” all built-in RELIABILITY 


a 
2. —_ 
— : a. 
Lea cit | 
; 
| x — 
| ol 4% 
aS eC eS 
ee 
= j . Bt 7 = 


required to check gauge accuracy. 
The system is suitable for both gas 
and liquid testing panels. The isola- 
tion valve uses a sealed quick-dis- 
connect coupling between the cali- 
bration source and the gauge being 
tested. A portable “Cali-Cart” is 
also available as a calibration pres- 
sure source. Futurecraft Distribu- 
tion Corp. 


Circle 167 on postcard for more data 


Combination Valve 


Multi-purpose valve No. A- 
70198 combines high pressure hy- 
draulic relief, a pressure reducer 


Accelerometer 
Sub - miniature, self-generating 
accelerometer is less than 0.1 in. 


and a check valve. It operates at 
pressures up to 4000 psi and at 
temperatures from -65°F to 
275°F. Though designed for hy- 
draulic fluid, per specification MIL- 
O-5606, it may also be adapted to 
other uses.—Vinson Engineering & 
Sales Corp. 


Circle 166 on postcard for more data 


Check-out Valve 


System features an_ isolation 
valve which automatically cuts off 
the regular pressure supply to the 
gauge being tested, and simultane- 
ously cuts in calibration pressure 


high, has 0.5 in. diam. and weighs 
% gram. It is suitable for wind 
tunnel testing of simulated aircraft 
where weight and space considera- 
tions are important. This instru- 


ment may be used to determine 


, 


Built-in Reliability is a bonus design characteristic you can 
depend on in Monrovia Aviation’s Ground Support Air Condi- 
tioning Equipment. 

The portable unit illustrated fully meets all Military Specifi- 
cations for air conditioning performance during pre-flight check- 
out of missiles and aircraft. Construction is rugged yet precise, 
with emphasis on airframe aluminum design for minimum 
weight and maximum strength. Controls are human-engineered 
for easy operation and maintenance. The entire unit has been 
carefully designed with built-in reliability constantly in mind! 


eee eee 


MILITARY AND COMMERCIAL 
AIRCRAFT ASSEMBLIES 


HONEYCOMB BONDED 
STRUCTURAL UNITS 


ELECTRONIC GROUND 
SUPPORT EQUIPMENT 


* Write for Product Brochure No. AC 5.01. 


MONROVIA AVIATION Subsidiary of 


801 Royal Oaks Drive, Monrovia, California 
Phone: ELliott 8-3211 


MONROVIA AVIATION 


“Airframe components and Ground Support Equipment with Built-in Reliability!” 


Circle 63 on Inquiry Card 
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HON B BO! ONDED ASSEMBLIES 
RAL C AND GR 
‘STRUCTURAL COMPONENTS A A 
ORT AIR, ; 


MONROVIA AVIATION: Producers of precision air- 
craft structural assemblies, Monrovia Aviation's 
products are installed on America's principal mii- 
itary and commercial jet aircraft. This Subsidiary 
also designs and manufactures customized port- 
able air conditioning units for missile ground 
support purposes. 


WHITTAKER GYRO: Leading designer and manu- 
facturer of electromechanica!l and non-electric 
gyroscopes, including rate gyros vertical gyros, 
and position gyros. In addition, this Division is 
active in the sub-systems field with stable piat- 
forms, inertial guidance equipment, and auto 
pilots for missiles. 


WHITTAKER CONTROLS: Designs and produces 
aircraft and missile fluid control systems, sub- 
systems and components. WC Products are in 
every production military aircraft and commercial 
airliner. in many of the nation’s missile programs, 
Whittaker is also solving extreme fluid control 
problems. 


TELECOMPUTING SERVICES: Skilled in the estab- 
lishment and operation of data processing cen- 
ters, primarily for military and civil agencies of 
the Government. At White Sands Missile Range, 
TS! processes and analyzes missile test data. At 
Vandenberg AFB, this Subsidiary provides data 
processing services for SAC’s lst Missile Division. 


ELECTRONIC SYSTEMS: Specialists in systems 
management, this Division also designs and man- 
ufactures a wide variety of equipment in the fields 
of electronics and nucleonics for highly classified 
Military Programs. In addition, Electronic Systems 
designs and produces Air Traffic Control equip- 
ment for the Federal Aviation Agency. 


DATA INSTRUMENTS: Leading designer and pro- 
ducer of data reduction systems for ground sup- 
port and range instrumentations. Product line 
includes shaft rotation digital equipment, decom- 
mutators, and other highly complex and special- 
ized instruments for missile and aircraft testing. 
telemetering and in-flight operation. 


duces components, including magnetic amplifiers, 
transformers, micro-miniature relays, delay lines 
and high temperature ceramic capacitors. These 
reliable components are being selected for instal- 
lation in many of the country’s principal missile 
and space programs. 


COOK BATTERIES: Designers and manufacturers 
of automatically and manually activated silver 
zinc batteries for specialized missile application. 
These auxiliary power units provide primary or 


produces power conversion and other electronic 
apparatus. 


TELECOMPUTING 
CORPORATION 


Los Angeles, California 


Telecomputing Corporation is a unique combina- 
tion of carefully integrated organizations. It is 
staffed with scientific talent of rare ability, created 
for the purpose of managing entire Space Technol- 
ogy and Weapon System Projects. Telecomputing 
is developing advanced concepts in industrial and 
military control systems. 


ELECTRONIC COMPONENTS: Designs and pro- . 


secondary electrical power. This subsidiary also. 
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to be used on miniature electronic 
components. — Gulton Industries, 
Inc. 


Circle 168 on postcard for more data 


Pee. 


mae New Parts 


and 
Components 


Rocket Engines 


Off-the-shelf Cajun rocket en- 
gines are now available for im- 
mediate delivery to the industry. 
Model I is 108 in. long, 6% in. in 
diameter and weighs 172 lb. Model 
If and III vary slightly in length 


wing flutter, tab buzz or control sys- 
tem response. “Cement - down” 
mounting also allows accelerometer 


Choose The Balancing Features That Meet 
Your Workpiece Needs 
EXACTLY on a Schenck 


Completely efficient balancing is possible only on a balancing machine 
that can be adapted exactly to individual workpiece requirements. 
And this close correlation of method to part is possible only when you 
have a complete choice of various balancing methods. 

Schenck Balancing Machines offer you not just a wide variety of 
balancing methods, but the particular type of each method best 


‘ Motor armature with pre- 
suited to your component. 


cast bosses. Balance correct- 
ed with washers (arrows) 


Unbolance correction method [Tse evtomenic | tliy eotomati 
Unbelence indicating system 
Number of correction planes eS ee LE ee ae 
ee 
Balancing Sensitivity (micro inches) 1,000 ~~) Se i] JESS i 
eer 
Balancing Speed (pm) a) a) 100,000 


veto ee 
[Workpince Weigh (be) [oO] NDE ea] [aaa ioe] 
i coteteaisildieeeemenainiaiiacen tient 
[ Workpiece Diameter (inches) «EN WD 
TE ee 
[Retain Axle 


Depending on your operation, Schenck can pro- 
vide you with: 


A highly efficient single-purpose machine. 
An extremely flexible universal model. 


Let us study your balancing program and sug- 
gest a Schenck machine adapted specifically 
to your requirements. 


Write For More Information 


Model R-02 Schenck Balancer 


importers of Leading Precision Machine Tools 
Nationwide Sales and Service 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


162 Circle 64 on Inquiry Card 


and weight. All produce over 8000 
lb thrust. They can be used singly, 
in bundles and in multi-stage com- 
binations. Other features include a 
safety filter which prevents pre- 
mature firing due to electrical inter- 
ference.—Thiokol Chemical Corp. 


Circle 169 on postcard for more data 


Nylon Pressure Hose 
Light-weight, fungus-resistant 

Nylaflow hose is unaffected by flam- 

mable and non-flammable hydraulic 


Fat] 
y ut 


— 


ad 


fluids, and has low freon permeabil- 
ity. It can be used with fuel, oil, 
hot paints, solvents, freon, and 
CO.—The Polymer Corp. of Pa. 


Circle 170 on postcard for more data 


Transducer 


Direct in flight measurement of 
torque delivered by small aircraft 
engines to the propeller is accom- 
plished by this transducer. The 
pickup is mounted between engine 
and propeller. Provision is made to 
conduct the hydraulic fluid through 
the pickup shaft for normal pitch 
change operations; pickup is de- 
signed to withstand gusts and ma- 
neuvering loads. — Performance- 


Measurements Co. 
Circle 171 on postcard for more data 
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SESE SLE PEST. SF 


LINCOLN VAN CAMP, named vice- 
president-production at Wyle Manu- 
facturing Corp. 

RALPH S. WHITE, named general 
manager of Electronic Systems De- 
velopment Corp., subsidiary of Solar 
Aircraft. 


ig 


PETER R. TOLLEY, named managing 
engineer to assist Canada in the li- 
censed manufacture of General Elec- 
tric’s J-79 turbojet engines for Can- 
ada’s F-104 Starfighters. 

W. P. woops, named chief tool en- 
gineer for the Convair (San Diego) 
Div. of General Dynamics Corp. 


JEROME C. JOERGER, appointed man- 
ager of Aerojet-General’s Aeronauti- 
cal Div. ROBERT H. KING, named man- 
ager of ordnance manufacturing at 
Aerojet-General—Downey. 

continued on next page 
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vee ee : Industrial 
cLMbhite Airbrasive Unit 


Not that we advise doing this to your fine crystal glassware, but it 

seemed to us a dramatic way to show you the versatility and the cool, 

shockless cutting and frosting action of our Industrial Airbrasive Unit. 

Cuts as fine as .008” or large frosted areas are equally easy to make 

with this amazing industrial tool. A gas-propelled stream of abrasive 

particles quickly slices or abrades, as needed, almost any hard, brittle 

material, such as fragile crystals, glass, oxides, metal, minerals, ceramics. 

Applications range from printed circuits, wire-stripping potentiom- 

’ eter coils, and cleaning off oxides ...to shaping or drilling germanium. 
Every day new uses for the Airbrasive Unit are being discovered. 


Send us your most difficult samples and 
we will test them for you. 


SEND FOR 
BULLETIN 5705A 
.--complete information 


New dual Model DI! 


S. S. WHITE INDUSTRIAL DIVISION + Dept. 18A © 10 East 40th Street, New York 16, W. Y. 
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~ 
PREM-0-RAK 
BALL-CORNERED 
MODULAR 
TRANSMITTER 
RACKS 


22” and 2512” DEEP FOR 
STANDARD 19” RACK PANELS 


Designed for MULTIPLE INSTALLA- 
TIONS and for use with PREM-0-RAK 
CONSOLE SYSTEMS. 


RIGIDLY CONSTRUCTED + Frame made 

of 14 gauge steel * Panel Mounting 

Angles 3/16” thick * End Panels and 

Doors made of 16 gauge steel. 

7 , — One of the unlimited 
i i ! | I variety of arrangements 
{nor ; made possible with 
standard, flexible 


I} ea PI — Prem-O-Rak units 


i 
| | ===) CONTACT YOUR 
} |) DISTRIBUTOR 
== _ or SEND FOR 
+ FOLDER S-160A 


WESTERN SALES OFFICE: 
1485 Bayshore Bivd., San Francisco, Cal. 


EXPORT DEPARTMENT: EMEC 
127 Grace Street, Plainview, N. Y. 


IN CANADA: PREMIER METAL HOUSINGS, Ltd., 
5810 Smart Avenue, Montreal 
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Men 
on the 
Move 


FREDERICK E. BURNHAM, named 
president-finance, Chance Vought Air- 
craft. 

DR. EARL A. WEILMUENSTER has 
joined the technical staff of the 
United Research Corp. as assistant 
manager of the Propellant Develop- 
ment Branch. 

R. L. MARQUARDT, named director 
of sales for Rocket Operations, 
Thiokol Chemical Corp. with head- 
quarters in Utah. 

KENNETH G. FARRAR, named vice 
president in charge of manufacturing 
and CHARLES B. BUCKLEY named as- 
sistant to the president-Corporate 
Planning and Development; at 
Douglas Aircraft Co. 

DR. RUSSELL D. 0’NEAL, elected vice 
president in charge of engineering; 
ROY J. SANDSTROM appointed general 
manager; and L. B. YOUNG named as- 
sistant general manager; at Bendix 
Aviation. 


WILLIAM C. HITT, named executive 
director of Ultrasonics for Automa- 
tion Industries. 

A. CLYDE FLACKBERT, appointed 
manager of administration for Tacti- 
cal Weapon Systems Operations at 
Aeronutronic, Div. of Ford Motor Co. 


CLYDE SKEEN has joined Temco 
Aircraft Corp., as executive vice- 
president and general manager. 

VICTOR H. SOUCEK, appointed man- 
ager of special projects, Sanders As- 
sociates. 


NEW AEROSPACE BOOKS 


—s 


Ask for es More than 
= 600 
FREE E : 
Descriptive = Aero titles 
Catalog in stock! 


i 
oO 
yw 
24 
oa 


ROCKET ENCYCLOPEDIA ILLUSTRATED. Edited by John W. Herrick & 
Eric Burgess. 600 pages of definitions & text; 450 illustrations! Power & appli- 
cations, assemblies, components, accessories, test equipment, etc. Large 7% x 
10% size. $12.50 

FUNDAMENTALS OF GUIDED MISSILES, by Air Force & Aero Publ. Staff. 
Profusely illustrated coverage of design, theory, operation, maintenance. 600 
pages, 620 illustrations! $12.50 


FUNDAMENTALS OF STRESS ANALYSIS, by Deyarmond & Arslan. New 
2nd Edition of popular book on basic principles, loads & stresses, section prop- 
erties, allowable stresses. $5.75 


CIVIL AIR REGULATIONS & REFERENCE FOR MECHANICS, by Aero 
Publ. Contains all regs that mechanics must know. 1960 edition. $2.50 


CIVIL AIR REGULATIONS & FLIGHT STANDARDS FOR PILOTS, by Aero 
Publ. One million copies of previous editions! 1960 edition. $2.50 
INC. 


AERO PUBLISHERS, 
Los Angeles 26, California 


2162: Sunset Blvd. ° Dept. AM ° 
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British Aircraft 


Groups Form 


It is now possible to see the 
final pattern and organization of 
the British Aircraft Industry. The 
large English Electric and Vickers 
concerns which have already been 
cooperating in the design sphere, 
have combined with Bristol Aircraft 
to form a large aircraft and missile 
group. It is anticipated that the 
small Hunting Aircraft concern will 
also join this group soon. 

By far the biggest group is the 
Hawker Siddeley giant which, sub- 
ject to the approval de Havilland 
and Blackburn shareholders, will 
control no less than eight aircraft 
companies. About 50 per cent of 
this groups output is non-aeronau- 
tical and it is certain that some of 
its branches will have to turn to 
other forms of engineering when 
present orders are finished. 

A third group will specialize in 
helicopter and VTOL aircraft as 
well as naval aircraft. This combine 
is headed by Westland Aircraft and 
it will be the largest producer of 
helicopters in Europe without ques- 
tion. Embodied in the group are 
Saunders-Roe, Bristol Helicopters, 
and Fairey Aviation. 

Only four aircraft makers are 
not accounted for in the major 
groups and it is most likely that 
they will remain independent for 
the time being. Of these Scottish 
Aviation and Auster Aircraft are 
very small concerns specializing in 
the STOL light transports and club 
aircraft. Handley Page is a large 
concern with a good order book 
now making the Victor bomber and 
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Herald feeder line transport. Last of 
the quartet is Short Brothers and 
Harland Ltd., a concern owned 
jointly by the British Government, 
Harlands and Bristol Aircraft, the 
government having the lions share 
and consequently control. 

Engine manufacture is in the 
hands of two major concerns, Rolls- 
Royce and Bristol Siddeley. Others 
such as Alvis, Blackburn, Napier 
and de Havilland all produce en- 
gines on a much lesser scale. 


NASA SPACE VEHICLE 
PLAN FOR DECADE 


Highlights of NASA’s recently- 
announced Space outlook for the 
next ten years: 


@ 260 satellites and deep space 
probes; 

@ Increasing budget requests— 
over $1 billion in FY 1962, $1.5 
billion a few years later; 

@ At least 27 Saturn and at 
least 3 Nova vehicles; 

@ Atlas used with 104 of the 


‘260 shots, and 88 of the 104 will 


have Agena B or Centaur upper 
stages; 

@ Thor is scheduled with 57 
shots, and 43 of these will be with 
Agena B; 

@ 56 Scout vehicles will be 
fired; 

@ Eight Redstones, five Juno II, 
two Thor Able, one Atlas Able, and 
12 Thor-Deltas remain to be fired. 
These boosters will be phased out 
of NASA’s program in the next 


few years. 
continued on next page 


“MISSILE-EARS” on Thor re- 
entry vehicle are actually ion-sen- 
sors. Engineer points to meteor de- 
tector. 


ial a Sa 
ieee 


TITAN FERST STAGE skin panels 
are automatically welded by barrel 
fixture at Martin-Denver. 


gee 


FILLER SNAKE developed by 
Hexcel Products has aluminum foil 
segments 0.005 in. wide. 
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¥ 
interferometer 


Schlieren 


Ca Mow 


Visualization 
From 
design to 


construction to in- 
Stallation, Tinsley will de- 
velop a complete optical mechan- 
ical system to meet your performance 
requirements for visualization in wind tunnels, 
arc tunnels, shock tubes, 
plasma jets. Among our 
clients: Douglas, Lockheed, 
NASA, North American, 
Rocketdyne, Republic. For 
literature write Air Flow 
Dept. TINSLEY LABORA- 
TORIES, INC., 2526 Grove 
Street, Berkeley 4, Calif. 
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Industry 
Notes 


PRESIDENT PROPOSES 
SPACE ACT CHANGES 


Space Act Amendments pro- 
posed by President Eisenhower 
would lessen chief executive’s man- 
agement responsibility for the space 
program. National Aeronautics 
and Space Council would be abol- 


ished. So would the Civilian-Mili- | 


tary Liaison Committee. To elimi- 
nate duplication, the president could 
assign development projects to 
NASA or the Defense Dept. re- 
gardless of whether these were 
aimed at military or civilian use. 


Contracts 


The Martin Co.—$82,599,690 
for research and development on 
the Army’s Pershing. 

Raytheon Manufacturing Co.— 
$42,402,854 for Army’s Hawk mis- 
siles, plus test equipment and engi- 
neering services. 

Western Electric Co.—$5,8 16,- 
800, R&D on Army’s Nike Her- 
cules 

Texas Instruments—$4,500,000 
to produce an advanced antisub- 
marine warfare system for the Navy. 

Western Electric—$30,000,000 
for 18 sites comprising world-wide 
chain of tracking stations. NASA 
awarded contract; and will use sta- 
tions in its Mercury program. 

Kaman Aircraft Corp. — $14,- 
000,000 for producing HU2K-1 hel- 
icopters for the Navy. 

Convair-San Diego — $8,000,- 
000 to modify nine F-106 Delta 
Darts for the Air Force and pur- 
chase long-lead-time items for mod- 
ifications on another 26 planes. 

General Electric’s Production 
Engine Dept.—$ 17,000,000 for J79 
turbojet engines. 


PneuDraulics, Inc. 


in-line Hydraulic Relief Valves to 
new specification* MIL-V-8813 
(ASG) for type Il systems. Also 
applicable to type | systems. 


dei, =e. 


© 

MS 28893-A4 MS 28893-C4 
MS 28893-B4 MS 28893-D4 

ar —— - gy 

MS 28893-A6 MS 28893-C6 
MS 28893-B6 MS 28893-Dé6 
MS 28893-A8 MS 28893-C8 
MS 28893-B8 MS 28893-D8 


*MIL-V-8813 (ASG) (Supersedes MIL-V-5523B) 


© Higher operating temperatures (275°F) 

© Lower spread — full flow to reseat 

Especially applicable to auxiliary power 
system pressure control. 


Valve Features: 1. No Dynamic O- Rings, no 
hysteresis; 2. Dash pot, no noise or chatter; 
3. No outlet jet effect; 4. Flow compensated 
operation; 5. Light wt., low stress springs. 


PneuDraulics, Inc. 


8961 Central - Montclair, Calif.- NA 9-0677 
Request Technical Information 
on your letterhead 
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General Electric’s Jet Engine 
Dept.—$10,000,000 to further de- 
velop the J93 turbojet for the Air 
Force; $5.5-million for improving 
the J79 engine. 


Ryan Aeronautical Co. — $6,- 
000,000 for fuselage sections for 
the Boeing KC-135. 


GPL Div. of General Precision 
Inc.—$3,700,000 for airborne navi- 
gation systems. 


R & D Briefs 


Air cushion structures are being 
studied under Navy contract at 
Ryan Aeronautical. 


Instrument probes of radiation 
continue this year. Air Force is de- 
veloping six new 60 Ib instrument 
packages which will be loosed from 
Atlas missiles by explosive bolts. 


Radio waves can be propagated 
at low loss over a newly-discovered 
transoceanic atmospheric duct. 
Navy-Air Force experiments took 
place between South America and 
Africa. They showed duct about 
500 ft. thick, centered about 5,000 
ft. high. 


Hydraulic power package for 
Polaris in-flight control will be de- 
signed and developed by General 
Electric’s Aircraft Accessory Tur- 
bine Dept., Lynn, Mass. 


continued on page 169 


MERCURY ASTRONAUT will 
look through heat resistant windows 
developed by Corning Glass. 
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CIRCLE SEAL specialized RELIEF VALVES 


me oe 


For applications such as pilot suits, 

shipping containers, black boxes... 

Circle Seal special relief valves provide: 

e Protection against excessive pressure differentials 

e Protection against moisture, dirt and contaminants 


e Protection against vent port malfunction 
on missile solenoid valves 

e Protection against electronic equipment damage 

e Protection against pilot suit overpressurization 
Circle Seal’s many specialized valves provide “dead tight” 
sealing where it is required. They have been 
operationally proven in critical airborne applications — 
problem areas you may be exploring right now. 
Circle Seal’s engineering know-how and experience can 
help you find the right solution. 


Write for free engineering data! 


—e JAMES, POND & CLARK, INC. 
SEAL 


® 2181 East Foothill Boulevard 
precision valves Pasadena, California 
Circle 71 on Inquiry Card 
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GET YOUR COPY 


fu. 


Thread forms of Canada, Great Britain and United States 
. . Unified and standardized . . . Major, minor and pitch diameters with 
tolerances . . . Over 600 internal and external threads. Your name and address 

on the margin is all we need 
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MISSILES 
BREATHE TOO 
YOU KNOW... 


specify MID 


“REGULAR” 
—with screen 
and all-weather 
deflector. 


“LD” —screened 
for interior and 
protected exterior 
locations. 


... that’s why major 
missile manufacturers 


LOUVERS 


In seven sizes to meet your needs 
— one inch through six inches. 
Available in chrome, aluminum 
and copper rustproof finish 
. installs easily and quickly. 
Write for our catalogue sheet. 


GET 
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Tensile Testers 


® Motorized ® Bench-Mounted 
®Easy-to-Operate *Low Cost 
Capacities from 1,000 to 20,000 lbs. 


Available in two general sizes that occupy minimum 
space and provide consistently accurate and depend- 
able results. Simple, easy-to-use controls are con- 
veniently located on front of base. Jaws are quickly 
changed to accommodate specimens of different 
sizes. Operation is hydraulic; powered by 1/6-hp. 
110-v motor. Load gage is protected from specimen- 
fracture shock by rubber mount. Twin load gages 
and floor stand are available as optional equipment. 


Write or call if you have 
any special testing problem 


These machines 


are designed 


also perform com- 
pression tests. 


to 


Distributors in most 
major metalworking areas 
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epel 


HIGH FREQUENCY 


€&. Dy, INDUCTION 
IM HEATING 
i a , UNITS 


epel nduction 
heating equipment represents 

the most advanced thought in the 
ield of electronics ... the most prac- 
tical and efficient source of heat 
developed or numerous ndustrial 
applications. You are invited to send 
samples of work with specifications 
Our BE pond. eeretee 
turn the completed job with full data 
and recommendations without cos 
-or obligations 


TYPICAL INDUCTION 
HEATING APPLICATIONS 


z 
4 
S 

a 
° 
x 
= 
= 
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Punch Heads Selectively 
Tempered 


Diagram shows arrangement for se- 
lectively tempering heads of alloy 
steel punches. The use of a combina- 
tion type solenoid and pancake in- 
duction coil reduces hardness from 
Re 55/56 to Re 41/44, improving 
resistance to brittle fracture at the 
head of the punch. In this case a 
heating cycle of 55 seconds provides 
uniform tempering. A multiple posi- 
tion fixture, processing 4 pieces at 
one time, speeds up production. 


ONDUCTION COIL 

MICA MATERIAL 
ALUMINA CRUCIBLE 
MOLY SUSCEPTOR 


veemmc tuse §=©6 Mating 
Non-Conducting 
Materials 
To High 
Temperatures 


000000000 


Laboratory analyses frequently re- 
quire heating of non-conducting 
materials to temperatures of 3,000 
to 3,500° F. in vacuum or special 
atmosphere. This can be accomplish- 
ed by induction heating with the aid 
of a metal susceptor. Diagram shows 
the fusion of mica samples in an alu- 
mina crucible, using molybdenum 
susceptor. A ceramic tube surround- 
ing the susceptor isolates the work for 
fusion in a vacuum. The molybdenum 
susceptor is heated by induction, 
which in turn, heats the crucible by 
radiation. 


WRITE FO W LEPEL CATALOG 
tent os “ute Genet s from mi Kw ‘to 100 Kw. 
onve ers from 2 Kw to 30 Ky 


HIGH FREQUENCY 
&peL Ay atte INC. 
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R & D Briefs | 


New self-broaching fastener 
concept is being used in Thor’s 
liquid oxygen compartment with 
Huckbolt fasteners. 

Heat sinks have been developed 
withstanding 30,000°F for fractions 
of a second and 9000°F for sev- 
eral minutes. Research is at Chrys- 
ler’s Missile Div. 

TV camera capsule, ejected 
from Redstone at White Sands Jan. 
26, withstood wind tunnel tests up 
to 900 mph. Capsule used plastic 
.125 inch thick. Capsule has been 
developed as an Army reconnais- 
sance device to transmit photo- 
graphs of the impact point of the 
missile for purposes of damage as- 
sessment. 

Hypersonic nozzle developed 
and manufactured by the Elec- 
tronics Division of the Gorham 
Manufacturing Co. is credited with 
helping achieve wind tunnel veloci- 
ties of more than 5300 mph in the 
wind tunnel of the Naval Super- 
sonic Laboratory at M.LT. 


continued on next page 


. continued 


GOLD COATING is applied to 
rocket part at Chance Vought Air- 
craft. Part is then baked at 375°F 


for 15 minutes. 
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RESEARCH PROGRESS 
ON THE SOLID ROCKET 


By May Ist of 1960, the Grand Central Rocket Co. 
will complete a magnificent modern solid propellant 


research laboratory at the company headquarters 
site, Redlands, Calif. 


This laboratory will be the workshop of some of the 
world’s top propellant specialists. We have already 
allocated over $3 million for research aimed at 
developing more “specific impulse” in solid propel- 
lants. The current priority item is the development 
of the Nitrasol series of propellants, a most prom- 
ising propellant and one with which we have already 
had considerable success. 


Within a year, we hope to develop a high-density, 
high-energy Nitrasol propellant for missile and 
space applications. 


The exteznal ballistics of mary missile applications 
are favored by high density in the propellant, even 
at some sacrifice of “specific impulse.” A recent 
parametric study of a large missile, for instance, 
showed that a range increase could be achieved 
merely by increasing the density of the propellant 
in the first stage, even if the specific impulse were 
lowered at the same time. This finding has been 
confirmed by research done independently and con- 
currently by the Grand Central Rocket Co., where 
laboratory studies on the subject are continuing. 


Where possibilities of achieving such major break- 
throughs exist, the Grand Central Rocket Co. man- 
agement and its top-flight scientist teams believe 
that development should be vigorous. This is the 
fundamental policy that has produced such a long 
list of distinguished accomplishments in solid pro- 
pulsion for our company. 


Positions open for chemists, engineers 
and solid rocket production specialists. 


KK 0ckel. Co. 


An Affiliate of Petro-Tex Chemical Corporation 
And Lockheed Aircraft Corporation 
P.O. Box 111 Telephone : PYramid 3-2211 
REDLANDS, CALIFORNIA 


Grand Central EN 
A A 
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FUSED GLASS AND METAL 
MISSILE PARTS CLEANED 
QUICKLY AND WITHOUT 


DAMAGE TO GLASS GLAZE 
with VAPOR BLAST 


liquid Honing 


Vapor Blast Liquid Honing 
process cleans metals fused 
to glass without removing 

glaze or damaging the glass. 
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moved, in shortest possible time. 
STAINLESS DUCTS and BELLOWS 


Bring or send parts for test 
g P ® Handle high temperature corrosives 


cleaning. No obligation. 


*Liquid Honing and Vapor 
Blast are trademarks. 


© Withstand drastic pressure changes, 
vibration and sinuous alignment 


VAPOR BLAST 
MFG. CO. 


3035 W. Atkinson Ave. | 
Milwaukee 16, Wis. 


VAPOR 


213 MAIN STREET, BARTLETT, ILL. & 
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DO YOU REQUIRE PARTS PRODUCED 
TO THE ACCURACY OF THIS 


GENEVA STARWHEEL? 


ACTUAL 
SIZE 


REGISTER: Slot to Slot — .000! 
Center to Center of Adj. Radii — .000! 


TOLERANCES: Slot Width — .00005 
Radii Size —.000! 
Radii Location — .000! 


SURFACE FINISH: Slots —8 RMS 
Radii — 16 RMS 
Shaft — 4 RMS 


Critical work of this nature has been the specialty of LaVezzi 
for over 50 years. The requirements you have for small high pre- 
cision parts including difficult operations, fine finishes, critical 
deburring, etc., can be handled efficiently by LaVezzi. We are 
anxious to serve you and invite your inquiries and quote requests. 
Write today for illustrated brochure. 


ie 


SaYeggc MACHINE WORKS 


4635 WEST LAKE ST., CHICAGO, ILLINOIS 


at 
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Notes 


R & D Briefs ... 


Plasma-jet generating 18,000°F 
is being developed at Bell Aircraft 
Corp. to test materials for satellites 
and space ships of the future. 


continued 


System measuring and record- 
ing all shock and _ temperature 
change damage occurring in a solid 
propellant missile until it is ready 
for launching has been developed at 
Avien Inc. 


Portable missile service structure 
15 stories high has been developed 
by the Army Engineer Research and 
Development Laboratories. It is 
mounted on two base trailers of 
six-wheels each. Designer-builder: 
Noble Co. 


Satellite orbits are being com- 
puted at Aeronutronic, div. of Ford 
Motor; studies include communica- 
tions. 


New power sources for missile 
propulsion are under development 
at Cross-Malaker Laboratories. 


New epoxy resins, differing in 
molecular structure from conven- 
tional epoxies, are being introduced 
by Food Machinery and Chemical 
Corp. Materials are known as the 
OXIRON series. 


Research quantities of the fol- 
lowing rare chemicals are now avail- 
able to the industry at Hummel 
Chemical: Hexanitroethane, Trini- 
tromethane, Trinitroethanol, Te- 
tranitromethane, Ammonium Nitro- 
form, Potassium Nitroform, Hexa- 
nitrodiphenylamine, Trinitrophenyl- 
methylnitramine, and Nitrate of 
amines to nitramines. 


Thermoplastic Recording sys- 
tem combines speed and versatility 
of magnetic recording and the stor- 
age capacity of photography. It is 
being developed by General Elec- 
tric Research Laboratory, Schenec- 
tady. 
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Boeing bioscientists blanched 
green algae under fluorescent lights, 
producing palatable white algae. 

Experimental graphite rocket 
nozzles protected by a coating of 
up to 4%-in.-thick high-density tung- 
sten are being produced for the 
U. S. missile space program by The 
Alloyd Corp. 


Production Techniques 


Furnace-bond aluminizing proc- 
ess for high temperature service 
with steel applications was devel- 
oped by Stainless Processing Div., 
Wall Colmonoy Corp. 

Die-handling table, especially 
designed and produced by The Col- 
son Corp., has simplified production 
of Nike-Hercules airframe at the 
Charlotte Div. of Douglas Aircraft 
Co. Table has 30,000 Ib capacity; 
feeds and removes a variety of dies 
for the beds of two giant hydraulic 
presses. 

Electronic rivet head inspection 
device, developed by Boeing Trans- 
port Div., indicates to the ten- 
thousandth of an inch, any devia- 
tion from standard in rivets. 


Free-rolling wheel for material- 
handling equipment lessens vehicle’s 
rolling resistance by estimated 75 
per cent. It was developed by Pal- 
mer Manufacturing Co. and Naval 
Air Development Center. 

continued on next page 


REINFORCED PLASTICS gave 
this structure at Zenith Plastics Co. 


a strength-to-weight ratio above one 
million inches. 
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Distributed by steel warehouses 
throughout the world! 


eats . “Zi 
ae cue \ ca, 
4 


Send for your copy of “MicroRold Stainless Steel Handbook” 


true gauge 


4 : ‘ 4 on 


STAINLESS STEEL 


SHEET & STRIP 


FIFTEEN YEARS AGO, we were the first 
stainless steel sheet producer to recog- 
nize the superiority of the Sendzimir 
Cold Reduction Process over conven- 
tional rolling equipment for exception- 
ally close tolerances. 

Our equipment is such that tolerances 
can be held to as low as 3% (plus or 
minus), as compared to the A.LS.I. 
maximum allowable variation of 10%. 
This “Thinness Control” means the abil- 
ity to control decimal thickness with 
micro-accuracy, giving you more stain- 
less area per ton or the equivalent area 
with less weight. It is this controlled 
accuracy and uniformity that directly 
relates to fabricating economies and 
satisfaction in the ultimate end use. 

MicroRold Stainless Steel Sheet is 
available in widths up to 36” in gauges 
from .005 to .109, and in widths up to 
48” from .010 to .109 in all commercial 
grades, finishes and tempers. MicroRold 
Strip can be supplied in widths up to 
23 15/16” in gauges from .010 to .109, 
and VERI-THIN Strip as thin as .0015 
to .009 in all commercial strip finishes. 
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Industry 
Notes 


A Researcher's View of 
Global Communications 

Here is one research specialist’s 
calculations for an operational, 
permanent global satellite - com- 
munications system. 

According to C. T. McCoy of 
the Philco Research Div., three 
“stationary” satellites could weigh 
as little as 50 lb. Each would in- 
clude: 

* Radioisotope-powered electri- 
cal generator. About 50 watts total 
power in each 10-meter-diam. satel- 
lite would be used for receiving, 


® Detector to tell when satellite 
control lens does not point pre- 
cisely at a ground-based beam. 

® Trimmer for correcting satel- 
lite orientation towards ground and 
other satellites. These might be ion 
emitters. Exact orientation appears 
to be one of the chief problems 
which will be faced. 

® Several Mylar-type  one- 
square-meter printed circuit anten- 
nas for radio-tv communications. 

* Three lens, one for ground 
control, two for relaying radio and 
tv to other two satellites. 

Less than 10 watts of ground- 
based power would be needed for 
the radio-tv beam, according to 
McCoy. Control beam would re- 
quire about one watt. 

The radio-tv signals would be 
transmitted through the atmosphere 


and then relayed through one- 
square-foot lens. 

At 22,290 ft., relaying would 
use only a few watts at one micron 
radiation wavelength, adds McCoy. 
Beam would be about a tenth of a 
milli- radian. This requires ex- 
tremely precise positioning. 

Because of the extreme waste- 
fulness of scattering in a “passive” 
satellite system, McCoy believes the 
“active” satellites have the real de- 
velopment potential. 

One - square - meter dishes or 
screens would be used with modi- 
fied television receivers. No towers 
would be needed. McCoy believes 
the receivers will be priced about 
the same as present-day UHF sets. 

McCoy has directed Philco re- 
search on IF and video frequency 
domains. He is the author of a 
volume on the theoretical limita- 


processing and relaying radio and 
tv signals. 


VALUABLE 
REFERENCE 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world’s largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components. Detailed specifications, engineering 
drawings. The one complete source for data on all the “‘stand- 
ards" for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


Dept. AH-3 712 E. 163rd St., Cleveland 10, Ohio 
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in the 2000-5000 megacycle fre- tions of 
quency. These would be converted 


systems. 


oo ss teiellleeaineneiiaainatiaiienimaal 
ae ay, My name is Poul M. Platzman, 


et | pioneered the ultrasonic industry. 

4 Two well known ultrasonic companies 
a (| were founded by me. Now, my new 
organization, Ultrasonic Industries, 

Inc. is mass producing and selling ultrasonic 
equipment. No middleman’s profit in this fac- 
tory —direct-to-consumer deal. Tremendous sav- 
ings are passed on to you. Ultrasonic cleaners 
are now within the range of everybody’s budget. 
My products stand out because of their unbeliev- 
ably low money-back-guaranteed prices, free five 
year service contract, and consistent trouble- 
free performance under the most gruelling con- 
ditions. This is possible because my generators 


and transducers incorporate the latest advances 
in ae technology. 


"SON EGRATOR 


‘-RASON CLEANER 


THE LOWEST PRICED ULTRASONIC 
CLEANER EVER SOLD! Buy one or 100 and 
save! Rugged, Efficient, Versatile, Fast 
...Cleans in Seconds - Simple One Knob 
Control -Compact-Saves Time and Money! 


DISINTEGRATES injurious soils instantly! Semi- 
conductors, relays, crystals, switches, preci- 
sion potentiometers, optical parts, lenses, 
timers, meters, ceramics, gears, printed cir- 
cuit boards, castings, bearings, filters, 
screens, valves, missile and avionic parts, and 
instruments. 


space 


communications 


continued on page 174 


rc 8) 


FABULOUS 
INTRODUCTORY 


HEE sgges 


including tank, con- 
necting cable, and in- 
struction manual (ex- 
port model: 220V-50 
cycles: $7.50 add’l.). 
We will pay all ship- 
ping charges to any 
point within the U.S. 
(except Alaska and 
Hawaii) if you enclose 
check with order, 


5 DAY TRIAL 
Money refunded (less 


shipping charges) if 
oe  mmaaaed Sat- 


Unprecedented 5 
year service contract 
The DiSONtegrator- 
System 40 is available 
from stock for imme- 
diate delivery in un- 
limited quantities. 
FOR THE FIRST TIME 
A choice of 6 beauti- 
ful colors for office or 
erereniny Geeets Ivory, 
Wheat yellow, Tur- 
quoise, Desert -_ 
Pale green, and soft 
grey. S$ ~d color 
when ordering. 


— CHECK WITH ORDER NOW TO: DEPT. SAM3 
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BECAUSE THI 
the bird didn’t fly 


FOR SUCH “4 
PROBLEMS “~~ 
more : ern 

cecaaein arian IO alam 
tests can help 


— after the failure. A component or system didn’t function, 


But this may be only half the answer. 
Why did the system or component fail ? 


Was there an unknown defect, crack or leak or Through proper use of many nondestructive 


«= 


metallurgical abnormality that could have 
been discovered—with the proper nondestruc- 
tive testing system? Or was the part or mate- 
rial being ‘‘worked’’ within a hair-line of 
maximum capacity of known perfect samples 
or “handbook”’ values— without full nonde- 
structive testing? The nondestructive test is 
entirely different from a physical overload 
test, and proves out different things! 


When the designer must assume near per- 
fection to attain planned performance, the 
integrity of every element in the system, and 
of every material and part must be nonde- 
structive tested—proved—and known. At pres- 
ent does the designer know? 


tests, the means are available—or can be de- 
veloped. Many of these are now provided by 
Magnafiux, ready for immediate use. They are 
used less than maximum now! 


Where no existing systems meet the need, 
we are ready to work with any responsible 
agency in an authorized Research and Devel- 
opment program. We have 30 years of special- 
ized testing knowledge, and a dozen or more 
testing systems. 


We sincerely believe that lack of full use of 
proper nondestructive testing is a problem of 
national importance that must be met head-on. 
We offer our help. 


Manufacturers of: 


MAGNAFLUX MAGNAGLO to test magnetic materials for 
cracks, seams, etc. 


ae for nonmagnetic and other materials; cracks, leaks, 
etc. 


MAGNAFLUX CORPORATION 
A Subsidiary of General Mills 
7326 West Lawrence Avenue, Chicago 31, Illinois 


New York 36 + Pittsburgh36 - Cleveland 15 
SONIZON Ultrasonic Thickness Measuring Detroit 11 . Dallas 35 Los Angeles 22 
STRESSCOAT to find and measure stress on parts, overall! 


peepee a. gnats pond testing for hardness, conductivity, 

alloy, proximity, and many more. The Hallmark i destructive test system: 
And still other methods and techniques, some completely . “ge ae mg were 
new. 
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ACOUSTICA 


ULTRASON 
CLEANING 
CUTS COSTS! 


ee 


(~ oERTiFIeD 


Much better cleaning! 
Much less time! 


In seconds—all dirt, dust, and soils are “cavitated” away 
ultrasonically! No scrubbing, no disassembling, no 
costly maintenance. Hard-to-get-at parts are cleaned 
swiftly and thoroughly. Modern Acoustica ultrasonic 
cleaning is rapidly replacing older methods. Send for 
details of complete line of Acoustica ultrasonic equip- 
ment and cleaning chemicals. Acoustica Associates, Inc., 
Fairchild Court, Plainview, N. Y. « 1042 Aviation Blvd., 
Los Angeles, Calif. 


NM 
———— a 


ULTRASONIC CLEANING SYSTEMS 
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New Facilities 


Thiokol Chemical Corp.’s 
Brigham City, Utah, plant, now 
under construction, will produce 
the first stage of Minuteman. It will 
employ about 1400 people. 


Rocketdyne is completing new 
Canoga Manufacturing Bldg. to 
consolidate manufacturing facilities 
in the Los Angeles area. 


Douglas Aircraft will consoli- 
date missiles and space systems en- 
gineering in center now being estab- 
lished at the firm’s Culver City 
facility. 

Sperry Gyroscope Co. is studying 
behavior of infra-red radiation in 
planetary atmospheres. Special test 
facilities were built within 86-foot- 
long tunnel whose blackened walls 
aid in controlling background radi- 
ation. 


Aeronutronic Div. of Ford Motor 
Co. is occupying a new building at 
Natick, Mass. for its work on satel- 
lite orbits. The division is consoli- 
dating all basic research functions 
into its Research Operations. 


Lockheed has plans for build- 
ing a hypersonic wind tunnel at 
Marietta, Ga. this year. Firm re- 
cently dedicated its Space Surveil- 
lance Center at Sunnyvale. 


WATER-COOLING facility pro- 
vides 65,000 gallons per minute to 
supersonic wind tunnel at the 
Arnold Engineering Development 
Center. 
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Aerospace Log 


Jan. 14 — Javelin sounding 
rocket launched by Air Force to 
670 miles. 


Jan. 16—Shotput II launched 
from Wallops Island, Va. Its 100 
ft mylar sphere is used to study 
wind currents in upper atmosphere 
and for bouncing back radio signals. 


Jan. 20—U.S.S.R. fires test 
rocket 7766 miles into test area 
1100 miles southwest of Hawaii. 
Claims landing 1.24 miles from 
target. 

Jan. 21—Miss Sam, 7% Ib 
monkey, rides 48,900 ft high in test 
of Mercury escape system. Capsule 
was boosted by Little Joe rocket. 
Miss Sam survives air loads of 1000 
psi. 

Jan. 23—X-15 powered flight 
reaches 60,000 ft, 1300 mph. 

Jan. 26—‘Skyhook” gondola 
with 800 lb film pack cut loose 
when balloon goes off course 22 
miles up. Destroyer picks it up in 
Eastern Caribbean. 

Jan. 27—Polaris carries dummy 
warhead to target 900 miles down 
the Atlantic Missile Range. 

Jan. 27—Titan dies on launch- 
ing pad in third attempt to launch 
with complete second stage. 

Feb. 2 — Ryan  Vertiplane 
crashes shortly after take-off. Pilot 
bails out safely from 1000 ft. 

Feb. 2—Titan makes successful 
flight with functioning second stage; 
shot is not aimed at full 6000 mile 
range. 

Feb. 3—Army test fires Nike 
Zeus booster and sustainer motor 
in new 1600 sq mi safety area at 
White Sands. 

Feb. 4—Discoverer IX fired, 
fails to reach planned polar orbit. 

Feb. 4—Jupiter test phase at 
Canaveral ends with successful 
1500 mile flight. Polaris launched 
successfully for 900 mile flight. 

Feb. 4—Radar signals bounced 
off sun’s corona from transmitter at 
Stanford University; “echo” re- 
ceived. 
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Proved! New, Better Way to 
Seal Drilled Holes with... 


roe 


rT 


In 
. your 
& @ castings 


THE LEE COMPANY OLD SAYBROOK, CONN. 


J Ms _B inserts gz : 
ert hond & 


SEDRILL HOLE 
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Less weight! 
Less cost! 


NEW (om-PLUCS 


Seal simply, positively 
Prevent costly leaks! 


Now — forget conventional, costly 
methods of sealing holes that serve 
as flow or pressure passages. The 
Lee “Pin Plug” is a cylindrical plug 
with a tapered reamed hole partway 
through its center and numerous 
small grooves on its outside surface. 
Simply place it into reamed hole 
and drive in the tapered pin until 
ends are flush. Controlled expan- 
sion causes grooves in plug to “bite” 
into casting and form independent 
seals and retaining rings. Extensive 
laboratory tests report no leaks un- 
der normal pressures, often show 
bone dry seals up to pressures of 
40,000 psi. 


Now successfully and widely used 
on aircraft and missiles — for 
pumps, servo valves, regulators, 
etc. Available steel and aluminum 
and in both long and short series. 


© pot #2,821,323 


Write today for Standard 
Sizes and Engineering Data 
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BARCO 


FLEXIBLE 


JOINTS 
(Gimbal or Swivel) 
FIRE-SAFE 
PRESSURE-SAFE 
SHOCK - SAFE 
DETERIORATION- 
SAFE 


FOR 
MISSILE 
FUEL 
LOADING 
LINES 


FOR HYDRAULIC 
ACTUATING 
LINES ON 
GROUND 
SUPPORT 
EQUIPMENT 


FOR 

SERVICE PIPING 
IN PERMANENT 
LAUNCHING 
SITE 
INSTALLATIONS 


mOICE...NOW 


and for the 


FUTURE 


Barco is the leader in providing “Flexi- 
bility for Metal Piping” — the key to 
safety, permanence, and reliability 
wherever construction involves flow of 
fluids in missile launching, ground sup- 
port equipment, or permanent base in- 
stallations. Barco Flexible Joints are 
backed by years of successful engineer- 
ing experience in this field and are avail- 
able in sizes, styles, and types to meet 
current project requirements. Specify 
BARCO—NOW and for the FUTURE! 


Barco “LOX” Joints meet require- 
ments and have passed the official 
“qualification test” for handling cryo- 
genic and other fluids used in fueling 
missiles, including liquid oxygen, nitric 
acid and other chemicals. Barco Joints 
for liquid oxygen are used for thermal 
contraction in piping and for making 
metal loading lines that are easily 
movable, flexible, and SAFE. 


Wherever hydraulic fluid is used to actu- 
ate movable parts of ground support 
equipment, any desired flexibility can 
be obtained with Barco Ball Bearing 
Swivel Joints installed singly or in 
“dog leg” assemblies in combination 
with metal tubing or pipe. Wide choice 
of designs approved for use. 


Widely used to protect vital pipe lines 
against “shock”, up to 50 G’s or more, 
Barco Ball Joints also have broad ap- 
plication in building permanent under- 
ground missile facilities where space 
is limited and service piping must be 
allowed to expand thermally and also 
be protected against the shock effects 
of possible blasts. Choice of sizes 12” 
to 16". 


ASK FOR RECOMMENDATIONS — We invite your inquiry 
and will be glad to provide engineering recommendations. 


FLEXIBILITY FOR METAL PIPING. 
Serving Industry Since 1908 


Industry-wide sales and service. Literature on request: 


Catalog eat ~~ 4 Ball Joints for Handling Liquid Oxygen and Missile 
vels 


Catalog 269B—"Plane and Self-Aligning Swivel Joints for Hydraulic Service.” 
Catalog 2158—“Barco Ball Joints for Flexibility in Piping.” 
Bulletin 31A—“Ball Joints for Expansion or Contraction in Fixed Piping.” 


BARCO 


MANUFACTURING CO. 
565D Hough Street 
Barrington, Illinois 
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Business Moves 


Atlantic Research Corp. has 
added a Space Vehicles Group to 
its staff. Team has worked on Proj- 
ect Argus experiments. 


Martin’s Baltimore Div. is being 
reorganized. It will include a 
Martin-Baltimore Electronics Div. 


Aerojet-General Corp. has es- 
tablished a new Structural Materials 
Div. 


Lockheed Aircraft Corp., Geor- 
gia Div., is operating a new Aero- 
space Technology Dept. 


Bendix Aviation’s Missile Sec- 
tion has been established as a sepa- 
rate division of the corporation. 


Pratt & Whitney Aircraft is ex- 
panding work on developing and 
manufacturing highly efficient fuel 
cells. 


United Aircraft has formed 
Corpuscular, A. G., a Swiss firm, to 
market the Hamilton Zeiss electron 
beam machine outside the United 
States and Canada. 


Vidya, Inc., subsidiary of Itek 
Corp., makes available a new Chem- 
istry and Materials Research Div. 


Chance Vought Aircraft is ex- 
panding activities by acquiring 80 
per cent interest in Information Sys- 
tems, Inc. 


ACF Industries merged its 
Avion and Nuclear Products Divi- 
sions into the ACF Electronics Div. 


Boeing Airplane Co. and Vertol 
Aircraft Corp. has approved a plan 
for the acquisition of Vertol by 
Boeing. 


Ryan Aeronautical Co. has ac- 
quired Aerolab Development Co. 


Motorola is acquiring the éxecu- 
tive and private aircraft products 
business of Lear Inc. 
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Lockheed Aircraft is building an 
avionics research laboratory at Cobb 
County, Ga. It will study and test 
antennas and transmission lines. 
Scaled aircraft models used in 
radiation pattern measurements will 
be mounted on plastic towers and 
operated on three runways extend- 
hi, ing from the building. 


Aeroquip Corp., Marman Div., 
has completed a new development 
engineering center. 


Ransome Co. has “unmerged” 
from Worthington Corp. It com- 
prises Worthington’s old Positioning 
Equipment Div. The new Ransome 
Co. is now a wholly-owned division 
of the Big Three Welding Equip- 
ment Co. 


Wyle Laboratories has an- 
nounced expansion of missile-air- 
craft components testing operations 
to the East Coast through acquisi- 
tion of Parameters Inc. 


Litton Industries has acquired 
the Electronic Systems Div. of Gen- 
eral Controls Co. 


Chicago Aerial Industries has 
acquired Pacific Optical Corp. 


Horkey-Moore Associates has 
formed a Plastics Div. 


Sperry Gyroscope is testing sub- 
seeking systems in simulated sea 
test basin at Great Neck, L. I. 
Laboratory nearby will record 
ocean sounds. 


ea 


BALANCING JET ENGINES ? 


Tinius Olsen offers the most complete line of static 
and dynamic balancing machines for jet engine stages 


and assemblies, as 
well as missile com- 
ponents. 


If it rotates, you'll 
balance it more acs 
curately and more 
quickly on an Olsen. 


Write for 
full information. 


TINIUS OLSEN 


bh 4 Testing Machine Co. 
eune 2210 Easton Rd. © Willow Grove, Pa. 
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MEASURES ONLY 


VOW! ey 


MINIATURE 
AGASTAT® 


time /delay/relay 


er EI a Te 


x1l”'xlh’ 


The Miniature Agastat time delay relay is a space-saving 
answer to aircraft, missile and computer problems. You get 
all these valuable features in one small package: 

@ Easily adjusted timing ranges as short as .030 seconds. 

@ Repeat accuracy of + 5%. 

@ Time delay on energizing or de-energizing. 

@ For DC or AC operation. 

@ Hermetically sealed or dust-proof housings. 


Write today for the full details on the new miniature 
Agastat. Dept. A36-1122. 


ELASTIC STOP NUT CORPORATION OF AMERICA 
1027 Newark Avenue, Elizabeth, N. J. 


Gasaccumulator Co., (Canada) Ltd., 12 Gower Street, Toronto 16, Ontario 
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AIRFRAME AND WELDMENTS DIVISION 


can do it now... . with speed and accuracy! 


Complete fabrication, finishing and weldments of 
ALL metals . . . for ground handling equipment, 
towers and prefabricated shelters, warehouses and 
utility buildings used in the aircraft and missile 
programs. 


M A RT BE WD steei corporation « MANSFIELD, OHIO 
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CHECK WITH MARTIN 
and take advantage of our 50 years of 
development knowhow aimed at furnish- 
ing your requirements economically and 
efficiently. 
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INFRA-RED 
OPTICS 


DOMES - WINDOWS - LENSES 
PRISMS - MIRRORS 
To extremely close tolerances 


MATERIALS: 
Magnesium Oxide 
Glass 
Caicium Aluminate Strontium Titanate 
Sapphire Metals 
Germanium Arsenic Trisulphide 


Quartz 
Silicon 


SEND YOUR SPECIFICATIONS 
FOR IMMEDIATE ESTIMATE 


Quick Deliveries — Any Quantity 


Flexible Shaft Coupling 
For Aircrafts And Missiles 


Coupling is used for the transmission 
of power or control of movement between 
parts located close together in a piece of 
equipment. It is not a separate type of 
flexible shaft but rather an added ap- 
plication of flexible shafting. 


The coupling can be composed of either 
power drive or remote control fiexible 
shafting although the latter is generally 
used due to the added advantage of its 
ability to rotate both clockwise and 
counterclockwise. Generally used between 
two units which are but a few inches 
apart, coupling may transmit power be- 
tween any two parts regardless of their 
relative positions. 


For example, the diagram above shows 
an advantage in using small lengths of 
flexible shafting in a coupling application. 
Although the drive end and the driven 
end are not exactly in line, the coupling 
compensates for the difference in align- 
ment between the two. 


Many manufacturers use flexible shaft 
coupling even where parts may be con- 
nected by solid shafts because of the sav- 
ings realized in the initial and the main- 
tenance costs as well as in time and labor. 


For complete information on how flexi- 
ble shaft couplings may help improve your 
product design, write F. W. Stewart Cor- 
poration, 4311-13 Ravenswood Avenue, 
Chicago 13, Illinois. 
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ir blueprint for Quality 


The Man is Sperry Ultrasonics 


For years he has collaborated with Grumman’s Quality 
Control Group and engineering personnel in developing 
ultrasonic test methods and techniques to assure the struc- 
tural integrity of the material used in carrier-based aircraft. 


These nondestructive flaw detection techniques, developed 
for structures required to withstand rigors of in-fleet service, 
are now applied to Grumman’s new business airplane, the 
Gulfstream .....“built to withstand fatigue for the equivalent 
of more than fifty years of operation.” 


Sperry sales engineers are recognized authorities on the 
application of ultrasonic techniques in nondestructive testing. 
They are the link that sparks Sperry research and develop- 
ment teams to create the tools to meet your quality control 
requirements. 


When there is a quality control problem, call the man who 
is Sperry Ultrasonics. 


7 “asperry Products Company 
Quality Control Group inspects DIVISION OF HOWE SOUND COMPANY 


Gulfstream wingplank section 
in Grumman Sonic Laboratory. 2803 Shelter Rock Road, Danbury, Connecticut 
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In the field of rocket motor case 
construction, Brunswick’s exclusive 
Strickland “B” Process (SBP) of 
fibre glass filament winding gives 
an S/D ratio as high as 2,000,000. 
Engineers are currently calling on 
Brunswick to provide up to 7,500,- 
000 psi modulus for design allow- 
ables. SBP’s unique bi-axial winding 
lays down filaments under tension 
first in one direction, then in the 
other (circumferential and longitu- 
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dinal). As a result, SBP is particu- 
larly efficient for construction of 
closed-end cylindrical shapes and 
unusually contoured components. 
Current projects indicate the ex- 
tremely large range of sizes possible 
— from 6’ to 12’. Tension winding 
pre-stresses cases to a rare degree, 
while allowing precise filament 
placement for exactly controlled 
uniformity of thickness and 
strength. The SBP exclusive auto- 
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BRUNSWICK BI-AXIAL WINDING ENCASES ENORMOUS ENERGY! 


matic control of resin to glass ratio 
gives Brunswick outstanding uni- 
formity of material composition. 
From complete in-house design and 
fabrication to final testing, Bruns- 
wick is ready to serve you. Find out 
more about SBP. Get detailed and 
documented information on its 
many unique features. Write or call: 
Defense Products Division Sales 
Manager, 1700 Messler Street, 
Muskegon, Michigan — today! 


BRUNSWICK 


MAKES YOUR IDEAS WORK 
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